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Demoralization in the 
Cement Industry 


FIRST OF TWO ARTICLES in which the 
causes of the present competition and price 
collapse are analyzed as an introduction to 
a suggested realignment of production fa- 
cilities which will constitute the second article. 


First Long-Span Suspension Bridge 
Erected in Maine 


Shallow Concrete Floors Developed 


for Philadelphia Schools 


Rahway Tests of Activated Carbon 
Show Its Selective Nature 


Automatic Parking Elevator Goes Into 
Service in Chicago 
Wrought-Iron Piles Resist Seawater 


for Half a Century 


Comparative Costs of Four Types 
of Road Surfaces 


Stabilization of Rivers in India Compared 
With Mississippi River Work 


Blade Spreading of Plant-Mix Bituminous 
Highway Surfaces 





Where BRICK STREETS are 
Laid on EXPERIENCE... 


Eden Avenue, Buffalo, N. Y. 


UFFALO! Perhaps no other 
B modern city has kept more 
accurate and trustworthy rec- 
ords on the relative main- 
tenance costs of the various 


paving materials. 


42 years! These records go t 
back for nearly half a century. 
No other type of pavement shows such 


uniform evidence of long durability as Brick. 


Economy! In terms of Average Annual 
Maintenance Cost per square yard in 
Buffalo, Brick has proven itself the most 


economical of all paving materials. That is 


why when new streets are 
projected in Buffalo, it is so 
logical to specify Brick. 


Modern Brick-Surfaced Pave- 
ments! In some cities, the 
problem of what kind of 
pavement to lay is always a 
new problem. Happily, this is 
not true in Buffalo where Brick streets are 


laid on a solid foundation of experience. 


THE METROPOLITAN PAVING BRICK CO. 
CANTON, OHIO 

Manufacturers of Metro Canton, Bessemer, Olean,and 

Cleveland Paving Block * Architectural Face Brick 

Structural Clay Tile * Metro Trickling Filter Flooring 


BRICK PAVEMENTS 
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Credit and Construction 


66 O CREDIT expansion can 

aN help,” said an eminent student 
of public affairs a few days ago, “un- 
less the credit flows onward through 
the channels of business and produces 
employment.” The truth of the re- 
mark is patent. Just now its appli- 
cation to our present troubles is under 
test. There are encouraging evi- 
dences of helpful effect of freer credit 
to banks and railroads, but as yet they 
are slight and scattering. It remains 
to be seen whether industry will in- 
crease its output or railroads their 
traffic before increased employment 
creates a demand for more goods and 
more freight. Construction, the key 
to this increased employment, is still at a low level. 
Until it expands and puts more men to work about the 
only thing that freer credit can do is to instil some 
confidence into those who have surplus money and 
thereby cause them to buy, invest and venture. Busi- 
ness rests largely on the buying ability of the employ- 
able masses, however, and their buying depends mate- 
rially on whether construction is revived. 


First 


Stabilization of 
Silt-Sampling 

Automatic Parking 
Wrought-Iron 
Strength of 
Costs of 


Dlading 


Bond Values 


NHIBITIONS of the financial agencies which pre- 

vent sound bond issues for public works from finding 
a normal market are developing ingenious reasoning and 
devices for realizing cash to construct needed improve- 
ments and supply employment. Last week it was noted 
how the workmen of the Hetch Hetchy water-supply 
construction put up the margin which the bankers be- 
lieved they should have in advancing cash for San Fran- 
cisco city bonds. Now St. Louis county in Missouri 
is showing its taxpayers by comparative construction 
costs of today and two years ago when the bonds were 
authorized that they can obtain 60 per cent more work 
than was expected for their bond dollar, and that they 
can well afford to take a discount on the bonds and secure 
the improvements and earnings for their unemployed. 
The business soundness of the plan seems to find justifi- 
cation in the fact that a million and a half of road 
bonds have been sold for a discount of 1.85 per cent. 


Instructive Performance 


a of several of the early skyscrapers 
within the past few years has revealed a gratifying 
excellence of the wrought iron and steel of which their 
frames were composed. To these service records is now 
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added another for wrought iron, m 
the form of pipe piles standing m San 
Francisco Bay for the last half cen 
tury. Salt water, accompanied by the 
rise and fall of the tide, imposes one 
of the most exacting set of conditions 
to which an engineering material can 
be subjected. Yet these piles after 
being removed are destined for fur- 
ther use elsewhere. 


Maine 


India 


Corrosion resist- 
ance has long been recognized as an 
outstanding characteristic of wrought 
iron. The significance of the San 
Francisco piles lies not only in their 
resistance to seawater but in_ their 
uniformity of corrosion. Lacking im 
perishability in a material, engineers 
can be well satisfied by a uniform and predictable rate 
of deterioration. Knowledge of such quality enables 
them to build safely and economically. 


Sheets 


Vir ginia Centralizes 


IRGINIA’S addition to the group of states that 

have taken over the roadbuilding work of townships 
and counties is an important step forward in the move- 
ment to simplify the overcomplex structure of local 
government. Road revenues and expenditures are the 
source of many troubles in town and county adminis- 
tration. The state collects the principal road revenues 
and also can expend them most efficiently. Division of 
the road system into separate jurisdictions was the 
logical and necessary thing in the early days, but now 
merits reconsideration. The distinction between federal- 
aid, state, county and township roads and city streets 
has become progressively more inconvenient. So we 
move forward steadily to the point where partial or com- 
plete unification appears the logical solution of the prob- 
lem. The centralization movement which Virginia has 
just joined is therefore natural and in the interests of 
efficiency. It will unquestionably strengthen many weak 
elements of road construction and maintenance to the 
advantage of efficient road service. 


Centralization at W ashin gton 


OVERNMENTAL simplification of another kind, 

the reorganization of federal departments to cen- 
tralize functions, has a less obvious course to follow, 
and probably for this reason has become involved in 
political differences, both the President and the Congress 
wanting to control the reorganization. This disagree- 
ment, added to the fact that just now the government 


383 











has 1 nuch more urgent work to do, makes the centrali- 

ation attempt untimely. The structure of the govern- 
mental machine is notoriously haphazard and archaic. 
Departments and bureaus are arranged illogically, cer- 
tain functions are needlessly dispersed, and an ever- 
increasing number of independent boards and institutions 
creates further confusion. Dozens of bureaus, for ex- 
ample, carry on survey and mapping work. Scores of 
bureaus are engaged in construction, and doubtless some 
of them would be better served by a central construction 
bureau, though certain present examples of centralized 
service are not encouraging to hopes of real efficiency 
through centralization. As a whole, reorganization pre- 
sents a problem of such magnitude that a satisfactory 
solution can be reached only after thorough study and 
discussion. The prospective delay in carrying it out is 
therefore not altogether regrettable. 


Clearing the Streets 


EFORE the mechanics of modern urban existence 

can develop much farther a way must be found to 
clear our streets for freer traffic flow. This has been fully 
recognized in discussions of parking, of off-street load- 
ing and of street enlargement and several attacks have 
been made on the problem, but by and large it has not 
effectively been carried beyond two dimensions. Human 
beings could be made to live in three dimensions, but 
the automobile had to stay on the ground. Chicago now 
records a new attempt to develop vertical parking and 
thereby to make the automobile as much of a skyscraper 
occupant as the office worker. This attempt will have to 
overcome all the discouragements arising from the easy 
habit of s topping at the curb and jumping out; but it is 
promising in its simplicity and speed as well as in its 
Moreover, the Chicago Loop district 
is favorable to the trial, since street parking is virtually 
prohibited there. The installation will be worth watch- 
ing; if it is a success in practice it will help measur- 


ably toward restoring full street efficiency 


space economy. 


Truck Mixers 


RUCK mixer design apparently has ahead of it a 

problem of simplification and standardization. This 
is a natural stage in the development of a machine for 
new purpose. Different inventive minds have seen 
the solution in a variety of drum forms, blade shapes 
and other mechanical details. Those whose memories 
go back to the beginning of mechanical mixing of con- 


1 


e have a clear picture of the succession of mixer 
shapes and types that preceded the comparatively simple 
rotating drum with interior blades, upon which modern 
practice has settled. There were cone and double-cone, 
evlinder, and cube mixing drums with and without 
blades, and continuous, batch and gravity types in long 
With established mixer practice as a foun- 
lation, the truck mixer has to a great extent escaped 
the necessity of similar cut-and-try evolution, but de- 
signs which differ essentially are being offered in con- 
siderable number to the concrete constructor. That 
they are leading to confusion was clearly brought out 
in papers and discussion at the meeting of the American 
Concrete Institute two weeks ago. It appeared that re- 


all 
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procession. 


cent investigations are already at variance in regard 
to mixing periods required and to density and strength of 
concrete obtained with different types of truck mixer. 
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It is possible that each of these types will produce sa 
factory concrete but also possible that each requires t 
handled differently. Experience and experiment ne 

be extended to determine the facts. Truck mixing 

process of such potential value that simplification 

standardization should be sought by every means 





Enlightening Testimony 


N HEARINGS before a Senate committee at Wa 

ington last week the vital position of public wo: 
in the scheme of industrial balance was brought out \ 
unusual forcefulness. Construction of improveme: 
for the general public welfare, representing non-capit 
investment of labor, was clearly shown to be the nec: 
sary means of overcoming and indeed preventing 1 
evils of unemployment and disrupied production. Bo: 
the present emergency and the long-time adjustment « 
the industrial system demand such utilization of pub! 
construction. 

With respect to today’s emergency, architects as we 
as engineers and contractors pointed to the current r 
duction in municipal and state public works as an even 
that threatens dangerous consequences; they joined 
warning of an increase in unemployment serious enoug 
to jeopardize business recovery. “The prospective loss 11 
public construction was placed at 14 to 14 billion do! 
lars, and the resulting idleness at a million workers 
which would add ten per cent to the present number ©: 
unemployed. [Economists agreed with these witnesses 11 
holding that planned promotion of public works is t! 
only available remedy. 

Restoration of employment and purchasing power 
which is the vital need of the times, is in fact hard 
possible through industrial resumption alone. Industr 
is already overproduced and must wait on revived 
mand ; it does not require new facilities, and were they to 
be provided they would merely increase the pressure to 
produce and to sell competitively, through the increased 
capacity and the increased investment to be paid for. 
Non-competitive and non-productive improvement work 
is the sole means of bringing about the increased employ 
ment on which the cycle of industrial activity is capable 
of being built up. And with slight change of statement 
this same relationship holds in times of normal activity. 
for the constant flow of surplus production into in- 
creased productive capacity must inevitably lead to eco 
nomic unbalance and collapse unless prevented by the 
diversion of most of the surplus into public works. 

From this simple statement of the intimate relation 
of public-improvement construction to national pros- 
perity it becomes evident that the financing and planning 
of public works is a subject which claims most careful 
attention. It is equally clear that the sources of credit 
for public works must be free and adequate as well as 
sound. In this respect, however, a great deal of progress 
has vet to be made. Present methods of providing credit 
have proved themselves inadequate, as the course of 
events during the past year demonstrates. 

A witness at the hearing testified to information that 
concerted action was taken by an investment bankers’ 
association last summer to discourage the issuance of 
municipal bonds. It is to be hoped that the committee 


will fully investigate and seek to verify this surprising 
report. On the basis of the testimony one can easily 


understand why many municipal bond issues could not 
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be sold last fall, since present practice makes the invest- 
ment banker an essential factor in bond distribution. 

The report lends force to two proposals that were be- 
fore the hearing: the one contained in the LaFollette 
bill, providing for federal loans to cities and states to 
finance public improvements; the other a proposal that 
a semi-public corporation bé organized under govern- 
ment auspices to buy the bonds of cities and distribute 
them to investors. Either plan, it appears, would be 
capable of being operated soundly, and either one would 
eliminate the possibility of private interference with 
public-works financing. 





National Registration of Engineers 


NATIONAL system of registering engineers has 

been under discussion for some time past by repre- 
sentatives of state examining boards, and now appears 
likely to be put into effect soon. As planned, it provides 
for a central administrative organization to be known 
as the National Bureau of Engineering Registration, 
which—quite unofficially, that is, without warrant of 
state or national law—will issue certificates of qualifica- 
tion to engineers who can meet the educational and ex- 
perience requirements set up by the bureau, 

These certificates will correspond to those issued by 
state license boards, but will have no legal standing as 
substitutes for a state license. Rather, they will serve as 
evidence to any state board that an applicant for a license 
has definite qualifications concerning which it need make 
no further investigation in determining the applicant's 
fitness for license. By the development of reciprocal 
agreements it is hoped to grant recognized legal standing 
to the bureau’s certificates in all states. 

National registration of engineers by a widely recog- 
nized agency has much to commend it as a means of 
breaking down the artificial barriers to engineering prac- 
tice set up at state lines by the present state license laws. 
National registration also will aid the engineer who is 
called to take up work far from his usual field of 
activity and removed from his normal range of acquain- 
tanceship. Often such men find it difficult to obtain the 
necessary indorsements on an application for a state 
license in the new field of activity. 

The committee of the National Council of Engineering 
Examiners which has laid down the organization plan 
for the new bureau looks forward to other uses for the 
bureau’s certificates of qualification. It anticipates their 
use in meeting a large part of the requirements for 
admission to professional engineering societies, in meet- 
ing some of the basic requirements for higher college 
degrees, in seeking employment, and in seeking pro- 
fessional engagements. Greater uniformity in state 
license law requirements through setting up the bureau’s 
requirement for certification as guid# also is an objective. 
But these are all secondary objectives. 

Regardless of their merit or lack of merit the fact 
should not be lost sight of that if the secondary objec- 
tives are brought into consideration at this early stage 
they may obscure the primary objective and may an- 
tagonize the very men whose support is needed to make 
the national registration plan a success. But if attention 
is concentrated on breaking down the artificial barriers 
at state lines through general acceptance of registration 
in the National Bureau, the bureau’s position will be 


assured and many of the secondary objectives may be 
attained almost automatically by those who seek them. 








Psychological Competition 


O ONE familar with industrial conditions 
4 “ doubt that the demoralization of price and commer 
cial practice which prevails in some key industries, and 
which is shown typically in the sketch of the cement situa 
tion published in this issue, must be charged essentially 
to inevitable factors of competition, or to what is tradi 
tionally called the law of supply and demand. 
more than the normal forces of competition would seem 


can 


BR cut 


to be operative when a large industrial group yields t 
the habit of selling below cost. Some peculiar element: 
of business psychology are evidently involved. Wh 


these elements are remains for the present an unanswered 
question. Until they are discovered and understood, 
the probability of periodic business instability will have 
to be reckoned with. 

As outlined in the sketch, cement production has ove 
expanded. Not, however, outsiders crowded 
into the field, failing to realize that it was amply served 
by existing producers; on the contrary, most of the new 
mills built during the last decade were erected by expert 
enced cement manufacturers, men who well knew the 
difference between facilities and demand. With eyes 
open they overexpanded the country’s cement-making 
capacity. And they doubtless knew that their plants, both 
old and new, would often or always have to work at 
part capacity, and that their manufacturing and selling 
policies would have to recognize this fact. 

Apparently the fact was recognized during the period 
when the consumption of cement was on the increase 
At any rate there was commercial peace in the industry, 
and the price remained at a normal level despite a 50 
per cent excess of capacity over sales even in years of 
high consumption. But the prospect of a sharp decline 
of sales that arose a year ago brought sudden change; a 
price war of vicious intensity began, in which (as in 
some other wars) each participant claimed to be acting 
purely on the defensive. Whether aggressors or defen- 
ders, they continued the war through the year, and suc 
ceeded in donating some millions of dollars to the 
consuming public—the industry lost nearly 25 millions, it 
is said. And the war is still on. 

Just why the sound business sense of the individual 
manufacturer that led him to follow a conservative busi- 
ness policy for years was disregarded at the opening of 
1931 is not apparent. The relation of demand to capacity 
shifted only slightly from that which had prevailed dur- 
ing the two or three years just preceding, yet this shift 
was enough to bring about an upset. Probably the 
upset was primarily one of psychological balance rather 
than of commercial balance. And if this is so, correc- 
tion of the unbalance may have to await a restored psy- 
chology in the industry rather than an equalization of 
production and consumption, which latter is not likely to 
be reached very soon. 

Psychological influences on competition have played a 
large part in the business policies of the past year or 
more. They affect many industries, and are doubtless 
present in the field of construction as one of the causes 
of the destructive bid shopping of recent times. The 
large losses which they have brought to wide circles 
have been the prime motive for intensive studies of 
ways to limit competition by group action. Ultimate 
correction of the ills responsible for these losses may, 
however, prove to depend quite as much on the good 
sense and understanding of the individual as upon com- 
bination or group action. 


because 
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Building First Long-Span 
Bridge in Maine 


Waldo-Hancock suspension bridge features twisted-wire 
strand cables, Vierendeel-truss-type towers and continuous 
girder approaches—Footbridges used for cable erection 


By D. B. Steinman and C. H. Gronquist 


Robinson & Steinman. Consulting Engineers, 
New York, N. 


THE SUSPENSION BripGe with cables of 
shop-manufactured strands prestressed to a 
high e!'astic modulus is exemplified by five 
structures with spans from 800 to 1,300 ft. 

the Cologne-Mulheim bridge in Germany, 
the Grand’ Mere bridge in Quebec, and 
bridges at Maysville, Ky., Portland, Ore., 
and Bucksport, Me., in this country, all 
built within the last six years. In this 
article D. B. Steinman, who has been 
identified with three of these bridges, ex- 
presses the belief that below a spar length 
of 1,500 ft., twisted-wide strand cables are 
more economical and stronger than paral- 
lel-wire cables and that the advantages in- 
crease directly as the span length is re- 
duced. If this be even approximately true, 
every bridge engineer should keep fully 
posted on this new development. The 
Bucksport bridge described in this article 
is the latest of the twisted-wire = strand 


cable structures so far built. EDITOR 


HE WALDO-HANCOCK 
bridge, spanning the main chan- 

nel of the Penobscot River near 
Bucksport, Me., was completed and 
opened to traffic on Nov. 16, 1931. Of 
the suspension type, with a main span 
ot 800 ft, it is the first long-span 
bridge in Maine. Also it incorporates 
a number of novel features in its design 
and construction. The main towers, of 
a new artistic type emphasizing hori- 
zontal and vertical lines, are upright 
Vierendeel trusses. Cables are com- 
posed of twisted-wire strands, new 
anchorage details and non-adjustable sus- 
pender connections are used, and con- 
tinuous girders on flexible columns 
constitute the viaducts. Among the 
novel and interesting features of con- 
struction were the marking of cable 
strands before erection, the use of foot- 
bridges for strand erection, the use of 
a cardboard model of the rock founda- 
tion, the construction of the main pier 
foundation on irregular bare rock of 
steep slope, the building of the founda 
tions during a Maine winter and _ thx 
methods adopted for handling materials 
and construction under unusual and 
difficult local conditions. 
The bridge is also notable for 
economy of design and construction. 
The original appropriation for the one 
bridge was found to be more than suffi- 
cient for the construction of two, and 
a second small truss bridge was subse- 
quently authorized and is now under 
construction. Part of the original ap- 
propriation will — stil! 


remain wunex- 


pended after both bridges are completed. 
The Waldo-Hancock bridge was built 
as a toll bridge under a state commis- 





sion with state funds and federal aid. 
Its west approach is close to the historic 
Fort Knox at Prospect, in Waldo 
County; and the east approach is on 
Verona Island, which is connected by 
a low-level bridge to Bucksport, in 
Hancock County. 


Tower design 


Artistically, the character of a sus- 
pension bridge is largely determined by 
the design of the towers. In the case 
of the Waldo-Hancock bridge the rigor 
of the natural rocky setting, the stern 
lines of adjacent Fort Knox and the back- 


Fig. 1—Towers of Waldo-Hancock bridge 

approximate vertical Vierendeel trusses 

with vertical web members for architec- 

tural effect and some measure of addi- 
tional rigidity. 
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ground of colonial architecture in t 
neighboring town called for somethi: 
simple. An attempt, therefore, \ 
made to secure an artistic effect wit 
straight lines, by spacing, arrangeme: 
and proportions. 

The towers, with respect to vertic 
forces and bending due to a definit 
longitudinal deflection, are designed 
accordance with usual practice. Wit 
respect to lateral forces, they are « 
signed as erect cantilever Vierende: 
trusses, fixed at the base, with legs a 
chords and horizontal struts as we! 
members. The light vertical member 
between struts were used primarily fo: 
esthetic purposes and were neglected i: 
computing stresses, yet it is recognize: 
that they add to the rigidity of th 
structure. 

Further refinement in the design was 
deemed unnecessary since the unit 
stresses due to combined dead, live, 
temperature and wind forces were well 
within allowable unit stresses. The 
over-all dimensions of the tower legs 
were predetermined by requirements at 
the top to receive the saddle, by the 
batter and by the necessity of obtain 
ing a reasonable ]/r ratio. The thick- 
nesses of plates and angles were pre- 
determined by standard requirements 
tor such members in compression. 

The use of horizontal struts there- 
fore did not affect the design of the 
tower legs except for details. The 
tower legs are of conventional cellular 
type except that the inside or roadway 
face of the center cell is open to receive 
the horizontal struts and is battened 
between struts. This detail permitted 
the webs of the box struts to be con- 
nected directly to the sides of the 
center cell, which was very desirable 
in order to develop the full resistance 
of the strut in bending at this point of 
maximum stress and to transfer this 
bending directly to the main material 
of the tower leg. The roadway portal 
of a suspension bridge tower is naturally 
an indeterminate frame corresponding 
to a panel of a Vierendeel truss, and 
this adopted design merely extends the 
type over the remainder of the tower. 
The inside lines of the main tower 

legs were kept parallel, to carry out 
the vertical theme. The element of 
batter, artistically and structurally de- 
sirable, is supplied in the outer lines 
ot the tower legs. 


Continuous viaduct girder 


The approach viaducts consist of 
continuous girders supported on flexible 
columns, six continuous 60-ft. spans at 
the east end and three continuous 60-ft. 
spans at the west end of the bridge. 
Each continuous viaduct is fixed at the 
approach abutment, and all of the road- 
Way expansion is concentrated at the 
cable bent. Provision for intermediate 
expansion movement is afforded by the 
flexibility of the supporting column 
bents. This continuous viaduct con- 
struction offers the advantages of a 
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more rigid structure, with reduced ver- 
tical deflections and increased longi- 
tudinal stability; it eliminates inter- 
mediate expansion joints, objectionable 
as a source of noise, unevenness and 
trouble in maintenance; it is econom- 
ical, requiring less material in the 
eirders and no high concrete piers; and 
it has the esthetic advantage of dispens- 
ing with the unsightly longitudinal 
bracing of the supporting columns. 


Twisted-wire strand cables 


Following the precedent successfully 
established in other recent suspension 
bridges designed by Robinson & Stein- 
man, prestressed twisted-wire strand 
construction was adopted in preference: 
to parallel-wire construction for the 
cables. The newer cable construction 
offers economy in cost and time, while 
vielding greater strength with equal 
rigidity. The shorter the span, below 
an equal-cost limit of about 1,500 ft., 
the greater will be the economic ad- 
vantage of the twisted-wire strand con- 
struction. 

In the Waldo-Hancock bridge each 
cable consists of 37 strands, each 1} in. 
in diameter. The ultimate strength per 
strand is 216,000 Ib., and it was pre- 
stressed to one-half of this amount to 
take out the non-elastic stretch and to 
raise the elastic modulus. The diameter 
oi the completed cables is 9$ in. 

Each 1j-in. cable strand is composed 
of 37 galvanized wires of No. 6 gage 
(0.192 and 0.194 in. in diameter), and 
six fillers of smaller galvanized wire 
(0.080 in. diameter). The strand is 
manufactured in two successive opera- 
tions, the inner core of nineteen wires 
being first closed with 1l-in. lay, and 
then the outer laver of eighteen wires 
being closed with 154-in. lav. The 
minimum value obtained for the mod- 
ulus, after prestressing, was 26,600,000 
lb. per sq.in., as compared with 24,000,- 
000 specified. 

At the request of the engineers the 
strands for the successive horizontal 
layers in the finished cables were made 
alternately right and left lay, so that 
Wires in contact, receiving the bearing 
of superimposed stands, would be par- 
allel instead of crossing at an angle. 

From the rocker cable bents to the 
anchorages two additional strands are 
incorporated in each cable, thus pro- 
viding for the proportionately greater 
tension in the backstays, without wast- 
ing material in the main lengths of the 
cable where the extra section is not 
needed. The extra strands also serve 
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up and the simplicity of the anchorage strands before erection \t the time 


connections for the strands are notable 


as “hold-backs.” being positively an- 
chored to the cable-bent saddles and 
resisting any tendency of the cable 
bents to kick forward under the un- 
balanced angles of the cable. 

In the previous applications the 
twisted-wire strands had been furnished 
by John A. Roebling’s Sons Co. For 
the Waldo-Hancock bridge they were 
fabricated and furnished by the Amer- 
ican Steel & Wire Co. New modified 
anchorage details were developed for 
the strand assembly, and instead of 
long strand plates to accommodate 
hydraulic pulling jacks for adjusting 
each strand, as used on previous 
bridges, a few holes were provided for 
pinning a sheave at those points, the 
individual strands being adjusted by 
block and tackle. 


\ new experiment in cable construc- 





of measuring the strands for length at 
the shop and while in the prestressing 
machine with the load reduced to the 
calculated average dead-load tension 
distinetive paint marks were placed on 
each strand to premark the — saddle 
points, the center line of the main 
span and the cable-band locations, all 
carefully precalculated. In addition, 
each strand was marked with a con 
tinuous-colored stripe longitudinally, so 
that untwisting could be avoided o1 
corrected. This premarking saved time 
and trouble in the field, and subsequent 
sag measurements: showed that cables 
can be set accurately by such marks. 


Fig. 3—Low flat arch for tower portal 
gives impression of width to the rela 
tively narrow bridge (20-ft. roadway and 
34-ft. sidewalks). Vertical lines are en 
phasized by straight interior face of tower 
legs, vertical bracing members and sus- 
pender ropes. Wire-mesh rail guards 
provide adequate safety with light weight 











Another 
except for the Maysville, 
under construction at the same time, was 
the use of footbridges in the erection of 


departure from precedent 


Ky., bridge 


twisted strands. Only very light foot- 
bridges were required, but they facil- 
itated adjustments and saved time in 
the various erection operations. 
Details — Departing from customary 
practice, non-adjustable suspender con- 
nections were utilized, since suspender 
adjustments are unnecessary in a prop- 
erly erected bridge and only invite sub- 
sequent tampering. The strand sockets 
are also different from the customary 


cast-steel sockets. They are made of 
rolled steel, square in cross-section, 
bored out to receive the strands, an‘] 


the length is 4 in. greater than required 
for socketing, with transverse holes in 
the extension for a temporary bolt for 
erection purposes. 

Main Pier Design—In the design of 
the main piers effective contrast was 
secured by using a plain concrete sur- 
face for the upper pier shaft and a 
granite facing below, the latter being 
required for protection salt 
water and ice. 


against 


The top of each main pier was made 
concave to drain to a pipe at the center 
leading to a discharge below the water 
line, thus preventing disfiguration of 
the pier faces by rust streaks. The tops 
of both piers were bush-hammered to 
insure level supports for the tall steel 
towers. 


Construction procedure 


The absence of roads, the roughness 
of the country, and the high steep river 
banks created special construction 
problems. Extensive dock work was 
required for handling the materials. 
\ll steel was received in barges and 
raised and moved to position by 
travelers operating on the bridge floor 
and on timber-trestle runways. 

Main Pier Foundations—The_ con- 
struction of the two river piers was 
carried on throughout the winter of 
1930-1931, requiring the heating of the 
concrete aggregates and the water, and 


a 
ee he 


Fig. 4—Erection of the Waldo-Hancock 
bridge entailed the use of A-frame creeper 
derricks for the towers, gasoline-powered 
stiff-leg derrick travelers for the floor 
steel and light footbridges for cable- 
strand assembly and adjustment. 


the protection of the concrete and 
granite inside the cofferdams by means 
ot canvas housing and artificial heat. 
These piers had to be constructed in 
an unusual range of tide (normally 
9 ft. but often amounting to 14 ft.), 
coupled with a strong current. Single- 
wall open cofferdams of  sheetpiling 
were used, 

The base of the east pier is 344 x 
724 ft. and rests on a firm foundation 
of clay, gravel and boulders at an 
elevation of 45 ft. below mean sea level. 
This base was made 23 ft. in depth to 
resist a full hydrostatic head when the 
cofferdam was unwatered, and was con- 
creted during six days and nights of 
continuous pouring by means of a sub- 
marine bucket handled by a stationary 
derrick and fed by a concrete boat 
moored at one end of the cofferdam. 

The west river pier was founded on 
irregular bare rock, extremely hard and 
on a steep slope. Very little blasting 
was required to secure proper keying 
of the foundation and to assure the 
security of the pier against sliding. A 
large model of cardboard laminations, 
reproducing close soundings over the 
foundation area at 6-in. intervals in 
both directions, was used to facilitate 
study of any additional rock excavation 
necessary. The cofferdam for this pier, 
264x724 ft., was set around a timber 
frame of two ranges, supported and 
anchored by rockfilled timber cribs 
placed immediatedy upstream and down- 
stream of the pier location as a meas- 
ure of protection from ice and tide. 
The’ sheeting, driven around the 
cofferdam frame, was further secured 
by steel cables attached near the bottom 
of the sheetpiling and anchored to 
deadmen on the shore. 

The pouring of the seal at this pier 
with the use of a tremie pipe resulted 
in the forming of practically no 
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laitance. 
a lighter on one side of the cofferdan 
the bucket was handled by the derrici 


The tremie was handled 1) 


on the concrete boat moored on th 
other side, and a stiff-leg derrick o 
shore fed the aggregates to the hoppers 
Concrete for the two anchorages wa- 
mixed on the concrete boat and trans 
ferred by derrick and tramway to th 
point of deposit on land. 

Tower Erection—The absence 
diagonal bracing in the towers added 
somewhat to the difficulties of tower 
erection, special precautions being 
necessary to plumb the tower-leg sec- 
tions accurately and to stay them until 
the closing transverse members were 
placed and connected. The lower 80 ft. 
of the tower and a 35-ton A-frame 
creeper traveler were erected by derrick 
boat, the remainder of each 209-ft. 
tower being erected by the creeper. 

Cable Erection—The stringing of the 
strands for the cables was accomplished 
in two weeks, after the erection of the 
footwalks had been completed. These 
footwalks, 6 ft. wide, were made up of 
longitudinal planks supported on floor 
beams placed 8 ft. on centers and were 
suspended on wire ropes discontinuous 
at the main towers. In the main span 
each loop of rope passed around a 


or 


sheave on the west tower and was 
fastened to turnbuckles on the east 
tower. Similarly the loops in the land 


spans passed around sheaves at the 
main towers, over sheaves at the cable 
bents and were attached to turnbuckles 
at the anchorages. After the footwalk 
ropes were in position, only 34 days 
were required to place the footwalk sec- 
tions themselves, the work progressing 
in both directions from each tower. 
The main cable strands were hauled 
across the river on the footwalks by 


a continuous hauling rope passing 
through sheaves at the anchorages. 
Sheaves with side-plate guides were 


placed at the towers and bents, over 
which the hauling rope and strands were 
drawn. The strands twisted somewhat 
in hauling. These turns in the strands 
were removed to a maximum of four or 
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ve in the total length of about 1,800 ft., 
ter which the strands were picked 
up by hand and laid in the saddles 
without the use of gallows frames. 

As stated, the shop marks were used 
in placing the strands in the saddles. 
\n instrumental check of the position 
of the first four strands showed the 
shop-marking to have been so_ close 
that comparatively little change in the 
setting of these guide strands was 
necessary. The remaining strands were 
set and adjusted to lie parallel to the 
euide strands. In order to avoid over- 
time work and yet set the strands under 
proper weather conditions, the proce- 
dure used was to straighten the strands 
for a layer, place them in the saddles 
and adjust them during the day as well 
as the effect of the sun would permit. 
The next set of strands was then 
pulled across and laid on the footwalks 
hut not in the saddles. Early the fol 
lowing morning before the sun_ had 
risen the position of the last strands 
in the saddles was observed, and_ the 
distances through which it would be 
necessary to move the strands to cor- 
rect any discrepancies in adjustment 
were calculated. These changes were 
made by the workmen on their arrival 
at the usual hour in the morning. The 
subsequent wrapping from the foot- 
walks was simple and fast. 

Floor Stecl—The erection of. steel 
for the suspended spans was accom- 
plished with the use of four deck- 
travelers working in both directions 
from the towers. The trusses were 
erected in 50-ft. or two-panel lengths. 
Riveting was commenced in the floor 
system as soon as all the steel had been 
erected. The truss splices, however, 
were fitted up whenever perfect holes 
occurred due to the passage of loads 
or to slight jacking and drifting, and 
this riveting was completed before 
pouring any of the roadway concrete. 
Such a procedure was possible because 
of the great flexibility of the 9}-in. 
cable and the shallow (9-ft.) stiffening 
truss. 

Cable Wrapping—It was not con- 
sidered necessary to delay the cable 
wrapping until all the dead load was 
on the bridge, and thus this operation 
was started at about the same time as 
the pouring of the roadway. In order 
te do the wrapping by machine the 
hexagonal-shaped cable was given a 
round form by the use of cedar fillers. 
The machine wrapping was done in 
three weeks, though the hand wrapping 
at the cable castings was slower. 

Time and Cost—Construction com- 
menced in August, 1930, and was com- 
pleted in November, 1931, an elapsed 
period of sixteen months. 

The original appropriation for the 
bridge, voted by the state legislature, 
was $1,200,000. The actual construc- 
tion cost was less than $850,000. Of 
this amount the federal contribution 
was about $250,000, or one-half the 
cost of the superstructure. Taking 
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advantage of the surplus funds an 
ditional bridge was authorized to re 
place the existing old structure connect 
ing Verona Island to the 
shore. Estimated to cost $250,000, this 
contract was let for $151,000, of which 
one-half will also be a_ federal con- 
tribution. The surplus of the original 
appropriation will be used for road 
censtruction in the vicinity. 
Personnel—The 
under the authority and direction ot 
a special commission of 
three of whom were members of the 
state highway commission. . 
Barrows, chief engineer of the state 
highway commission, gave direct  su- 
pervision to the project, 


Bucksport 


bridge was built 


seven men, 


assisted by 


vee Wirte3 


Kepresentatives otf tl { S. Bureau « 
Public 


S. Johnson and HH. D. Fallon 


Roads 


The bridge was designed by Robin 
son & Steinman, consulting engineet 
New York, who were also engaged to 
supervise th construction and were 
represented by R \l 3 
charge of the offic vork on tl P 
and specification . and ¢ FE. jt 
in ch ire of tl field work a 1 ent 
engineer, both reporting to William G 
(srove. 

Phe contrac th bsti \ 
was let to Merritt-Chapman & S 
Corp., and for the superstructurs 
t] \m can Bh re ( 





Demonstrating Bridge 
by Working Model 


N INSTRUCTIVE MODEL that 

makes the distribution and variation 
of stresses in members of bridge trusses 
clearly visible was exhibited by the Ohio 
highway department at the recent road 
show at Detroit, where it attracted mucl 
attention. It was developed by F. C. 
Nesbitt, designing engineer of bridges 
in the department. The members are 
made of metal bars interrupted by a 
short U-shaped bend near mid-length of 
the member, which bend opens or closes 
as the member is stretched or compressed 
by stress due to a load. The pointer of 
a dial gage is connected as a multiply- 
ing lever to a pair of sliding bars that 
extend across the open side of the U 
bend and indicates by the deflection of 
its pointer any opening or closing of 
the bend, and therefore the amount of 
stress set up by the load. 

The working of the model has the 
merit of bringing out very clearly the 
rapidity with which stress increases and 
decreases in the different members, the 
progressive shifting of stress through 
the web, the reversal of stress in the 
web diagonals, and the direction of stress 
(tensile or compressive) in the several 
members. It has been found an effec- 








Fig. 1— Stresses are indicated by a 
multiplying lever moved by the opening 


or closing of a U bend in the member 


tive means of making clear to the lay 
man the reason for the form of bridge 
trusses and the manner of their action 


Similar models are believed to be 


effective aids to school instruction 
Suggestions have been made to the ce 
partment that a number of such model 


should be built and distributed to engi 


neering colleges, a matter now unde 


consideration, 


Fig. 2—Pin-connected Pratt truss model 
with strain-indicating gages inserted in 
each member was shown by the Ohio 
highway department at the recent Detroit 
road show. A vehicle running over the 
bridge shows, by pointers on dial gages, 
how the stresses increase or reverse in 
different members. 
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Shallow Concrete Floor Developed 
for Philadelphia Schools 


Joists span 30 times their depth of 6} in. with special 
joist over columns of same depth but 32 in. wide 


By Virgil L. Johnson 


Structural Enginee: School District of 
Philadelphia, Philadelphia, Pa. 


in classroom ceilings there has been 

developed a novel concrete joist floor 
with maximum downward projections of 
9 in. for use in Philadelphia school 
buildings. The floor consists of a 24-in. 
slab supported on joists 65 in. deep by 
53 in. wide on 26-in. centers. The joists 
span the entire width of a classroom, or 
more than 30 times their depth, which is 
unusual considering that the maximum 
allowable span of a steel beam is 21 
times its depth. In place of the deep 
girders over the columns, a joist with a 
total depth of 9 in. and 32 in. wide is 
utilized. This construction adds mate 
rially to the cubic contents of each room. 

Since 1920 the Philadelphia board of 
education has used a reinforced-concrete 
skeleton frame for its school buildings. 
At first the floor construction used was 
formed of reinforced-concrete joists be- 
tween fillers of hollow tile block covered 
with a 2}-in. slab. Later the hollow 
tile was replaced by sheet-metal fillers 
or permanent pans, and subsequently by 
removable heavy metal pans. 

The size of a typical classroom used 
in these buildings is 23x30 ft., and since 
the column spacing is 15 ft. 2 in., there 
was exposed in the center of each class- 


li ORDER to eliminate deep girders 


New shallow joist design for concrete 

floors developed for Philadelphia school 

buildings improves ceiling appearance 

and increases cubic contents of the 

rooms. Joints span 30 times their depth 
in some instances. 


~4--C.L. col. 
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room a large beam or girder running 
transversely across the room. This 
beam, projecting below the finished 
ceiling, was objectionable for several 
reasons. First, it was found to inter- 
fere with the distribution of heat; and 
second, its general appearance caused 
considerable criticism. The outstanding 
fault, however, was the difficulty of 
forming a permanent plaster bond on the 
sides and soffit of this beam. This could 
have been overcome with an incasement 
of wire lath, but because of the other 
objections to the construction it was 
decided to seek another solution. 

Two school-building contracts were 
awarded in 1931, for a new elementary 
school at Twelfth St. and Columbia 
Ave., which we shall call type A, and 
the new junior high school at 59th St. 
and Malvern Ave., called type B. In 
both of these buildings the new slab 
cesign has been utilized to eliminate 
the center beam or girder projecting be- 
low the ceiling. This design, known as 
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a 64 plus 23-in. slab construction, is o1 

slightly deeper than the former syste) 
which required a 6-in. joist plus a 2 
in. slab. . As stated, the former «ck 

girders in the center of the classroo: 
are replaced in the new construction | 
a joist 32 in. wide and 9 in. deep, spi: 
ning between the two center colum: 
The only beam visible below the finish: 
ceiling is one parallel with and projec: 
ing 4 in. beyond the face of the rear \ 

or partition. This beam in the scho: 
type A will have a plaster bond, a: 
in the school type B it will be cover 
with wire lath prior to receiving 1! 
plaster. Not only does the new desi 
show economy in the elimination . 
formwork and plaster but there is al 
a reduction in dead load. 

A test for strength and stiffness of th 
new floor construction was made on 
classroom slab at the type A schoo! 
with satisfactory results. The floor wa 
loaded with twice the design live load « 
50 Ib. per sq.ft, and the greate- 
measured deflection under this loadin: 
was q’5 in., while the allowable deflectio: 
for a 1/360 span would have been fs i: 
The live load was removed 24 how 
later, and all deflection was recovered 

Shallow construction and its corollar 
of increased cubical contents is an im- 
portant economic factor in school-house 
design, requiring considerable study. 
This can be better understood by th: 
following example: Considering the 
floor height to be 13 ft. 5 in. from floor 
te. floor and the area 23x30 ft., the vol- 
ume would equal 9,257 cu.ft. If the thick- 
ness of the floor construction is 13 in., 
this cubage would be 574 & 13, or 747 
cu.ft., leaving a net volume of 8,510 cu.ft. 
(It is to be noted that 574 cu.ft. is the 
volume of a space 23x30 ft. in plan and 
1 in. deep.) A volume of 8,510 cu-ft. 
will easily provide space for 42 pupils, 
allowing 200 cu.ft. per pupil. 

If the floor construction is 20 in. thick, 
1,150 cu.ft. (574 20) should be de- 
ducted—thus leaving only 8,107 cu.ft. and 
reducing the pupil capacity to 40. In 
order to keep the pupil capacity to 42 
per classroom, it would be necessary to 
increase the floor height from 13 ft. 5 in. 
to 14 ft. or to add more classroom. 

From the above calculation it should 
be noted that, given a_ floor-to-floor 
height of 13 ft. 5 in. and a floor area 
equal to 23x30 ft., then 14.9 in. will be 
the maximum floor thickness for a class- 
room of 42 pupils. 

The story height of 13 ft. 5 in. 1s 
used because the 7-in. stair riser is a 
multiple of that figure; the next avail- 
able story height would be of course 
14 ft. and then 14 ft. 7 in. It is obvious 
that the 13-ft. 5-in. story height with the 
least thickness of floor construction will 
give the lowest cost per pupil. The new 
shallower floor construction is thus 
seen to be a step in the right direction. 
Irwin P. Catherine is architect for 
the Philadelphia board of education, and 
the writer is structural engineer. 








fo 


— 


es © & 





March 17,1932 — Engineering News-Record 


sd 


Tests on Activated Carbon an ee eee ee 


during February 
March. This would appear to indic 


Show Its Selective Nature that me Bho oi properties of th 


carbon been reduced to some ex 


tent after eight months’ service. T] 
= is a a a ss woody odor occurring on March 28 wa 
Medicinal odors effectively removed from Rahway, N. J., water pene ree eae tetisent mee Reset it aati 
at flow of 4 gal. per square foot per minute, while other The bitter odor due to fermenting 
: a ai wastes was only slightly reduced by the 
odors remained—Pulverized carbon gave better results than Sakae. ‘Sie wns Seana aie 


sranulated—Continued use of carbon decreases effectiveness the water on Aug. 12 to 14 was removed 
gra 


satisfactorily. A cucumber odor, due to 
Synura, present in November, was re 
duced somewhat but was. still strong 
enough to be objectionable 


By Mortumer M. Gibbons foot per minute, but it 
supervisor, Water Filtration Plant. Rahway, NJ. effectiveness when the 


decreased in 
rate was in 
creased to 5 gal. The 4-gal. rate gave = 
URING 1930 and 1931 experi- satisfactory odor removal under average These | instances indicate that the 
ments were conducted at the water- conditions but was too high to effect @tion of the carbon in removing odor 
purification plant at Rahway, N. J... complete decolorization and dechlori- som ———— is selective, being par 
on the effectiveness of activated carbon nation. ticularly — succe sstul with medicinal 
in removing objectionable odors. Since To give an indication of the deteriora odors. _A rate of flow of 4 gal. per 
the spring of 1931 powdered carbon has tion of the carbon in service, the results ar toot per ae through a 24-in 
been used on a plant scale. It has been of odor removal under the worst condi- red ae too hig : eo Satiseactary 
effective on vegetable odors but is diffi- tions of the applied water are given in moval of odor a Irom the 
cult to wash out of the filters. Table II. Six periods are considered. water used at Rahway Some revi - 
Both granular and pulverized carbon Medicinal odor was present on three ee 
were employed in the experiments. The occasions, and the carbon removed ee eee abou 
results generally indicate that the material it each time. The effluent from the ames yee, 





; G ae ; : Activated carl in finely ‘rived 
Is selective in its action, being most carbon bed had a wor uly odor on these de > : ed Ai On mM om ly pulve 
: eee aed Winleet elles 1 form was applied to the raw water or 
effective against medicinal odors. n aie a x : 1930. ¢ 
. c - - . ‘Cc er . . . * < SCZ > og I » *T 4 ti 
using the granular form of carbon the PABLE I- EFFECTIVENESS OF CARBON ee ee eee eee 
rate of flow employed (4 gal per square CONTACT BED FOR SIX TYPICAL RUNS combat a cucumber taste due to Synura 
ri : J ; os \bout 200 standard units of Synura per 
e foot per minute through a bed 24 in. Average Maximum ynura | 
; : ; a Intensity Intensity cubic centimeter were present in the 
thick and 16 in. in diameter), soem Py Oger raw water. The carbon was fed through 
too high for satisfactory treatment ot Cold Het Cold Hot Remarks ; mee oe — dil 
res z : Influent 1.8 23 2 3 Jan. 827 a dry-feed machine at the alum-applica 
C Rahway water. Effluent 0 0.3 0 | Upward flow tion point and mixing was obtained by 
, ahway’ rater supply is obtained Per cent re- 8 Per eats 
o. =o ” Rat, esi R: ”" - tustrial duction 10087 4-gal. rate passage through a centrifugal pump 
from the Rahway River. — Industrial 5 quent 2.0 3.0 2 3 Feb.28Mar.t! and 300 ft. of pipe line leading to 
5 wastes from organic chemical manu-_ Fffluent 0.1 1.0 1 1 Upward flow ; = Eo 
iis have teenie counel Geuncee. "emt the coagulation basins. The influent 
> lactere have trequently ery San duction 95 67 4-gal. rate aerators were bypassed The contact 
7 able medicinal tastes and odors in the ) ) ie 26 ; ; : Se 
7 : ‘ Influent 2.8 3.2 3 4 Mar. 18Mar. 25 period of the carbon with the water was 
: supply Alge, particularly Synura, Effluent 1.3 2.0 2 2 Upward flow ; with 
e pp y- = &, « « -. ee , Per cent re- SIX hours. A dose ot 3 a p.p.m. ot car- 
e have occasionally caused objectionable — duction 5338 S-gal. rate hon was apelied for two day Th 
y 4 ) as applie ( qaayvs, ne 
1 tastes and odors in the treated water Infivent 2.625 3 4 Mar. 28May? PI = a) 
from the plant Effluent 0.2 1.0 |! 2 Downward flow cucumber odor was. slightly reduced, 
Paes Per cent re- but the final efflue ‘ jecti . 
+o : : i uent was objectionabl 
The purification treatment given the duction 90 «60 4-gal. rate Sisciiabins ln tate 
water includes coagulation with alumi-  Infuent 1.5 2.1 3 3 Oct. 28Nov. 21 CONE Te Cee, 
; tol 1j 2 ti : i Effluent 0.2 0.9 | 2 Downward flow In the spring of 1931 regular treat 
: num sulphate, preliminary aeration, sedi- Per cent re- ; : 
‘ wan a a six-hour detention duction 87 57 4-gal. rate ment of the water with powdered car 
i d nd filtr tion iGintetion aaa Lm 0.2 10 1 | Nov.24Deec.12 bon was started. The point of application 
ve Sz i , chlorination 4 ; ? ae ‘ 
i — _ 1 Th tig ecelip= Effluent 00.2 0 1 Downwardflow of the carbon was changed to the coagu 
ation. efflue oO e . 3 ; : 
: prone oa h d ‘ l ‘es : datilen duction 100 = -80 4-gal. rate lated water conduit entering the filters. .\ 
Ne as had at es ¢ . Vv 
) of less than 1 p-p-m. E TABLE II EFFECTIVENESS OF CONTACT BED DURING PERIODS OF MAXIMUM ODOR 
: The experiments with granular car- IN APPLIED WATER 
bon were conducted in a gravity filter Neha Cas Cashin 
at eae a a ae aa Per 
1 tank 16 in. in diameter and containing Date. Applied Water Odor Effluent Odor mn. Sensis 
7 24 in. of granular activated carbon 1930 Cold Hot Cold Hot Per Min. Days Remarks 
1 (effective size 0.74 mm., uniformity co- Feb | ; =e ; aay | woody | woody 4 up 32 Odor = - wean ope 
° . c « . ing phenols and anihne 
‘ efficient 3.3) over 10 in. of gravel. 2 3 woody 3 woody 
az Se — stata ia a Sein | med. mec 
% This bed was operated with upward Feb. 6 dbitter 3 bitter 2 bitter 2 bitter 4 up 37. Odor due to fermenting 
flow for the first three months, with 7 3bitter 4bitter 2bitter 3 bitter wastes 
. downward flow during the succeeding ; i J. i: i 
. eight months. The rate of flow was 10 Ibitter 2bitter bitter 2 bitter 
constant at 4 gal. per square foot r VW | bitter 2 bitter | bitter | bitter ; he 
i C ms gal. f[ be jue pe March 18 3 woody 3 woody 2 woody 2 woody 5 up 77 Odor due to wastes contain- 
; minute except for a period of two weeks, oe 2 med. 3 med. 2 woody 2 woody ing phenols and aniline 
: when a rate of 5 gal. per square foot per 1med. 2med.- See taco ' 
; minute was employed. 20 ~— : woate 2 woody 2 woody ; 
- . . i med. med. i 
1 Determinations of color, odor and Aug. 12 3 veg. 4 veg. None 1 veg 4 down 224 Odor due to decaying algae | 
, residual chlorine were made daily on the 2 ; ves None | ver. ; 
z ; aie. Bi iis. veg. veg. None veg. i 
5 influent and effluent . data for six ty pical Aug. 24 3 woody 3 woody 3 woody 3 woody 4 down 236 Odor due to wastes contain- 
runs are summarized in Table I. The 1 med. 1 med. ; ing phenols and aniline 
carbon bed effected a large improvement Nov. | |! cucumb. 2 cueumb. None | veg 4 down 304 Odor dueto Synura,approy 
ts : 2 2eucumb. 3 cucumb. | cucumb. 2 cucumb 4 200 units per ¢.c. in raw | 
in the odor of the applied water when 


: Only treatment given carbon occasional wash during this period was digestion with 2 per cent caustic soda 
the rate of flow was 4 gal. per square for 48 hours on March 25-27. 
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suspension of carbon was fed through 
an eductor into the 30-in. influent con- 
duit. The dosage varied from 0.5 to 2.0 
p.p.m. The contact period of the carbon 
with the water was 20 min. This treat- 
ment improved the taste of the water by 
eliminating odors due to vegetation 
growth. A woody taste believed to be 
due to chlorinated organic matter also 


was removed. 
Increasing turbidity of the filtered 
water was observed in the six weeks 


that the carbon was applied at that point. 
It was thought that the agitation of the 
flocculated water immediately prior to 
filtration might be responsible, so the 
point of application of the carbon was 
changed to the entrance of the secondary 
coagulation basin. The change eliminated 
the increased — turbidity. A contact 
period of the carbon with the water of 
nearly three hours is available. 
Powdered-carbon treatment has been 
in regular use that time. The 
dosage has varied from 1 to 8 p.p.m., 
averaging 2 p.p.m. The treatment has 
been successful in eliminating vegetable 
odors with the exception of those due 
to Synura. In November, 1931, Synura 
Was present in the raw water for several 
days in concentrations of 100 to 200 


since 
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standard units per cubic centimeter. A 
dose of 4 p.p.m. of carbon did not com- 
pletely eliminate the cucumber taste. 
However, preliminary chlorination in 
conjunction with the carbon treatment 
removed it completely. 

The effect of powdered-carbon treat- 
ment on sand filtration is worthy of con- 
sideration. Filter runs have not been 
appreciably shortened except when large 
doses of carbon, more than 5 p.p.m., 
have been used. At such times filter 
runs have been reduced as much as 50 
per cent. But the carbon is not com- 
pletely washed out of the sand with the 
wash-water velocity of 24 in. per minute. 

When it has been necessary to employ 
large doses of carbon for several days 
in succession an increase in the initial 
loss of head of nearly 1 ft. has been 
observed This has followed a 5-min. 
wash period. The carbon has _pene- 
trated the sand layer to a depth of about 
6 in. in eight months. To remedy this 
condition it will be necessary to wash 
the top 6 in. of sand im a sand washer 
at least once a year. We have no data 
on the effect of wash-water velocities 
greater than 24 in. per minute in the 
process of removing carbon from _ the 
sand. beds. 


Survey of Expansion-Joint Practice in 


Reinforced-Concrete Arch Bridges 


By Elmer K. Timby 


Instructor in Civil 
lniversity 


Engineering. Princeton 


Princeton, N. J 


7 OBTAIN an index of current 
practice in the design of reinforced. 
concrete arch bridges, where the floor 
load is transferred to the arch by 
spandrel columns or by transverse 
spandrel walls, a questionnaire was sent 
to each of the state highway depart- 
ments in the United States. Thirty-six 
replies were received, enough to serve 


as a good index of current practice. 
\ summary of the answers received 


is given in the accompanying tables. 
These data the following 
facts: 
1. Forty-three per cent of the bridges 
built have a span of less than 100 ft. 


reveal 


2. Thirty-eight per cent have a span 
between 100 and 150 ft. 

= ea . 

3. Eighty-c1x per cent are of the 


t 
spandrel-column type, and fourteen per 
cent are of the transverse spandrel-wall 
type. 

4+. Thirty-seven per 
pansion joints at the piers only. 

5. Twenty-seven per cent have ex- 
pansion points at piers and at the one- 
third points. 

6. Twenty-one per cent allow 
expansion at every spandrel connection. 

7. Nine states per cent of the 
replies), representing 44 per cent of 


cent have ex- 


tor 


(25 














TABLE I EXPANSION JOINTS IN EXISTING 
BRIDGES 
‘ Locatiop of Expansion 
Pype Joints 
Span, | 32 Sa) Us| Sol™ sfielje 
Fi. | 56 a =| 95| $ 5/8 £:/3|2 
Es 2S asl asl, sisi. 
z2 g&) ge] ge) B) Be 
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x 24) 23 | | 5} 15 | 67) — 
0-100 84 
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151-200 , 28 
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201. 310 9 
Dae | 1 
Sub- X | 60} 45 | 9 8 | 13) 31 [166 
Total | 194 
} X jill) 8 9 | 28 
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the structures built, now prefer expan- 
sion joints at the piers only. 

8. Eight states (22 per cent of the 
replies), representing 18 per cent of 
the structures built, now prefer ex- 
pansion joints at piers and at the one- 
third points. 

9. Five states (14 per cent of the 
replies), representing 14 per cent of 











the structures built, now prefer expa 
sion joints every 30 ft. 

10. Six states (17 per cent of 
replies), representing 21 per cent 
the structures built, now prefer exp: 
sion motion at every spandrel c 
nection. 

11. Seven states (19 per cent of t 
replies), representing 2 per cent of t 
structures built, have no 
practice. 

12. States representing 44 per ce 
of the structures built now pre 
expansion joints at the piers on! 
whereas only 37 per cent of the stru 
tures built were constructed in tl 
manner. This indicates a swing 
favor of expansion joints at piers onl 


gene 











TABLE II PRESENT PRACTICE IN USE ©} 
EXPANSION JOINTS 
Location of Expansion Joints 
Number} 2 | ta \EslEs & a3 
_of 6 |#8|e8|/68| & | aa 
nee Biel ec | BA} ES| B | BO] 
© a ae P| © | 6. | 
pawl awl aw) Fes | 
a } a as } 
“9 i 
8 35 | ot ; 
1 : 2 | . ‘ 
0 0 | 4 
5 ‘ 27 | ‘ 
6 tsa, 4 
aq 


13. States representing 18 per cent 
of the structures built now prefer 
expansion joints at piers and at thi 
one-third points, whereas 27 per cent 
of the structures built were constructed 
in this manner. This again indicate; 
a preference for fewer expansion 
joints. 

14. States representing 21 per cent 
of the structures built prefer expansion 
joints at every spandrel connection, and 
21 per cent of the structures built were 
constructed in this manner. 
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Large Regulating Reservoir in 
Europe Placed in Service 


In August of last year a large regulat- 
ing reservoir at the headwaters of the 
Oder River in German Silesia near 
Ottmachau was placed in service. The 
reservoir is formed by a dam 65 km. 
long and contains 240,000,000 cu.ft. of 
earth. The dam has a height of about 
56 ft. and creates a storage of 5,100,000,- 
000 cu.ft. of water. A power station is 
also included in the project. The reser- 
voir is for flood control and for the 
regulation of the flow of the river, 
which, for eight or ten weeks during the 
summer, carries so little water as to 
make shipping difficult or impossible. 
The dam has been under construction 
since 1927 as part of the government's 
relief work for unemployment. The total 
cost is 55,000,000 marks, including the 
construction of the power plant and 
awards for land damages. 
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Stabilization of Alluvial 
Rivers in India 


Observations upon the problems involved in 


checking the meanderings of rivers in alluvial 


plains as related to problems on the Mississippi 


By Sir Gordon Hearn 


Streatham, Engiand 
Formerly Chief Engineer, Indian State Railicays 


How To KEEP the Mississippi from chang- 
ing its course at will on the alluvial plain 
that forms the lower part of its valley has 
long been a problem of interest to many 
engineers in this country. Many theories 
as to how the river could be stabilized have 
been advanced, and not a few of them 
have been tried out. No one of them has 

proved entirely successful. 7 ; 
Similarly, in Europe and Asia engineers 
have struggled with like problems and have 
met with partial success, frequently by 
different methods of approach. Unfor- 
tunately, the distance between us or the 
dissimilarity of speech have prevented as 
full an exchange of views as is desirable. 
In a small way Sir Gordon Hearn, in the 
article that follows, attempts to correct 
some of the results of that condition. His 
observations should serve to re-emphasize 
the advantages to be gained from a fuller 

exchange of experiences and opinions. 
— EDITOR. 


NGINEERS are prone to believe 
E that the problems of their own 
country are unique because the 
particular conditions are exceptional. 
American engineers are probably con- 
vinced of this. Judge Harris Dickson 
in an article published some time ago 
in the Saturday Evening Post claimed 
that they are the best engineers in the 
world. Engineers of other countries 
may read this with a wry face. But I 
will say this: for many years I have 
derived great benefit from a study of 
the long and excellent articles written 
by American engineers. I have gath- 
ered many hints that I have been able 
to use. So I am impelled to make some 
return by recording my experiences or 
the great rivers of Bengal. There may 
be nothing new in the theories de- 
rived. Records of the behavior of the 
Mississippi must be much more com- 
plete than the records of the Indian 
rivers, flowing through a very densely 
populated country, the inhabitants of 
which have a fatalistic outlook that is 
unconsciously communicated to the few 
European engineers. At least, such 
records as are contained ir this article 
may be corroborative of theories of 
those who engage in controversy as 
to the best method of training the 
Mississippi. That the records are not 
more complete is regrettable, but so far 
as they go they do not support the engi- 
neers of the Rhone and other European 
rivers when they suggest that the 
Mississippi should be trained to a 
straight course. 
The Eastern Bengal Railway (Fig. 1) 
has its terminus in Calcutta, which is 
situated on the east bank of the Hooghly 





River. This river forms the tidal por- 
tion of one of the delt# spills of the 
Ganges, the upper portion being called 
the Bhagirathi. It is a tradition that 
the Ganges once flowed in the course 
of these two rivers, and it is accepted 
that the Brahmaputra River, once flow- 
ing in a course to the east of Dacca, 
was diverted by a small cut made by a 
cultivator, and now flows well to the 
west of Dacca. 

These and other drastic changes of 
course are perhaps not impossible, even 
if we may consider them improbalfle. 
Very considerable changes, however, are 
taking place, causing constant trouble 
to an amphibious railway like the 
Eastern Bengal. 

Leaving out of consideration its 
branches to the south of Calcutta, the 
main line of that railway runs north, 
and about 120 miles from its terminus 
it crosses the Ganges by a bridge more 
than a mile long. At this point the 
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Up Calcutta 


estimated at 365,000 
square miles, and the discharge in high 
flood at 2,380,000 sec.-it The surface 
velocity attains 13 ft. per second, and 
the depth to which scour extends is 
90 ft. below the surface. This is a 
superflood indeed! The banks are not 
protected by levees, and, in spite of the 
spills down the de!taic channels, the 
country is flooded far and wide. When 
the Ganges bridge was built grave fears 
were expresse? that the river might 
take to its former course down the 
Bhagirathi and that Calcutta might be 
swept away because of the afflux caused 
by the obstruction of the bridge piers. 
Sut after thirteen vears no danger of 
this sort has appeared, and no afflux is 
noticeable at the bridge. Indeed it has 
never been filled, and front two to four 
spans out of the fourteen spans ot 345 
ft. appear to be superfluous 


drainage area is 


River crossings a serious problem 


The railway engineers have to wage 
a constant battle in this part of the 
world and, I fear, adopt the traditional 
British method of “muddling through.” 
The Ganges bridge has removed the 
necessity for one ferry, but there still 
remain seven ferries on the Eastern 
Bengal Railway systenz One point 
alone is stable, two are practica!ly stable 
but involve oceasional slight readjust 


Fig. 1I—Maintenance of the Eastern 
Bengal Railway is complicated by numer 
ous crossings of unstable rivers 
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ments. 


At seven shore landings it can 
never be certain that in a month or 
two a new landing point may have to 
be ready. It was in the endeavor to 
reduce the annual toll to be paid to the 
rivers that I investigated the possibility 
of finding some method in the madness 
of these rivers. 

There are other landings which in a 
few years have had to be altered out of 


recognition. At that terrible place 
Goalundo, some years ago, permanent 
works were built for a permanent 


trans-ship landing place. The story goes 
that a dinner was in progress in Cal!- 
cutta to celebrate the opening when a 
telegram announced that the rivers had 
had their dinner too. The site cannot 
he traced and never will. So nowadays 
the arrangements are temporary, the 
staff live in pole and mat huts, blown 
down in frequent squalls and cyclones 
and therefore costing a great deal in 
maintenance. 

It might be thought that men who 
have spent years at this work would 
know a lot about the rivers, but they 
can only shake their heads and say that 
the rivers are all-powerful. 

A solution of the problem of why the 
river changes its course would, it was 
hoped, enable the Brahmaputra to be 


“put into corsets,” and substitute one 
permanent ferry for several shifting 


landing places, costing large sums an- 
nually in blackmail to that river. The 
problem was not quite the same as that 
of the Mississippi River, but it was 
just as necessary to try to judge what 
the behavior of such large rivers might 


he, and to determine to what causes 
this behavior was due. 
The branches of the Eastern Bengal 


Railway cross many rivers of very re- 
spectable particular a whole 
series on the branch leading to Northern 
\ssam, shown in Fig. 1. These 
rivers are crossed more or less at right 
angles to their courses, the soi! is al- 
luvial, and the behavior of these smaller 
rivers might be a guide to the vagaries 
of the large ones. They were far from 


size, in 


as 


stable Some ot them were giving 
trouble in consequence. 
River training at bridges 
The accepted system in India for 


keeping a shifting river from leaving a 
bridge high and dry is to train it by 
stone guide-walls at the bridge. It is 
left to shift about as it pleases above 
and below. Some of the people lose 
their homes and their fields every year, 
but the river makes new fields and they 
move their temporary huts to another 
\ fine crop of lawsuits may fo!- 
low, but in Bengal lawsuits and build- 
national recreations. 

These guide-walls are run out almost 
it right angles to the bridge for a length 
upstream of about the 
waterway. They are 


site. 


ing are 


the 
slightly 


length of 
very 


splaved outward, the idea being to draw 
pass it 


unnecessary 


the stream together and to 


through the bridge without 
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From 
Calcutta 


fuss_at times of high flood. The stone 
walls are given a few feet of freeboard. 
The top ends are heavily armored with 
stone, which is taken right round the 
end and along part of the back, so as 
to make an impregnable head. The 
bridge piers are founded on wells, sunk 
to such a depth as to be safe from scour 
and to hold in the ground sufficiently to 
prevent tilting over and derangement 
of the superstructure. The downstream 
guide-walls may be curved outward. 

The bed is expected to scour, and the 
armor on the slopes naturally would 
slip, exposing the soft core to erosion 
and destruction. An apron of calcu- 
lated width and thickness is therefore 
laid at the foot of the guide-walls so 
that, after scouring, it may armor the 
whole slope to full scoured depth. 

These rivers vary greatly in volume. 
During part of the year the volume is 
very small. Then comes the great heat, 
melting the snow on the lower slopes 
of the mountains and causing the rivers 
to rise. Then the rainy season not only 
swells the flood but also melts still more 
snow, and the volume becomes large. 
Perhaps one should say relatively large, 
for the maximum volume in the more 
important streams is only about 14,000 
sec.-ft. The cross-fall is about 1 ft. in 
the mile, three or four times that of the 
Ganges or Brahmaputra. 


Characteristic river form 


Such a river has a course like the 
track of a snake—that is to say, sinucus, 
in reverse curves. In the course of 
these rivers certain parts show a power- 
ful erosion. The cross-section in a 
bend is triangular, deep water occurring 
along the concave bank. There is noth- 
ing new in these observations, but the 
point is that the bends appear to work 
downhill in homogeneous alluvial soil. 
Where today in plan the course has a 
bend to the right, ten or twenty years 
hence a left-hand bend appears in the 
same place. When, however, there oc- 
curs a hard deposit, the downhil! slip 





1924 | 
To Goalundo | 


Fig. 2—In the neighborhood of the East- 


ern Bengal Railway crossing of the 
Ganges River the river has changed its 
course greatly in the past 160 years. 


cannot continue. The bend assumes a 
sharper radius, until the narrow neck 
on the convex side of the bend is cut 
through after a few years of high flood, 
and'then no one can predict what course 
the river may take in readjusting itseli 

In general, in the: conditions cited, « 
river carrying 14,000 sec.-ft. appears to 
adjust itself to bends of a radius of 
2,000 ft. The Ganges appears to have 
a critical radius of half a mile. These 
radii are, however, the cutting radii and 
are not apparent at’ the highest flood in 
India, because the river is not confined 
by levees. It is not until the river has 
fallen “bank-high” that cutting occurs 
to any extent. No doubt some takes 
place in a rising river, but the critical 
period is then short, and the soil is 
dry or comparatively hard. When the 
river is falling, the process is slower 
and the soi! is saturated, so that cutting 
is easier. 

Almost certainly there is a hard spot 
somewhere, such as the clay bank oc- 
curring above the Ganges bridge. This 
bank was long considered unerodible. 
but subsequent experience has shown 
that it is erodible. It may or may not 
be possible for a river to erode a hard 
spot in time to avoid a cutoff; but if it 
cannot erode it, that point of deposit 
will for years form what I call a “node,” 
or, as it is called in the Punjab, a 
“swing point.” 

It has been of great interest to me to 
study the map of part of the Mississippi. 
between Arkansas and Tennessee, given 
in the Engineering News-Record ot 
Nov. 29, 1928, p. 802. It seems to me 
that in a period of years the river has 
swung right and left but has always 
passed through nodes at an average dis- 
tance apart of 17,000 ft., a little more 
than 5 miles. The Ganges (Fig. 2) 
appears to have nodes at an average 
distance apart of 24 miles. The mini- 
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mum is 14 miles. Fig. 2 shows its 


courses in 1764, 1868 and 1924, the 
bridge having been finally provided with 
training walls about 1912. Islands are 
omitted, the courses being the main 
stream, so far as is known. The ques- 
tion of islands will be dealt with later. 

The occurrence of nodes can hardly 
be due to hard clay deposits, although 
these exist at Raita and Sara. At both 
places the clay has been armored with 
stone, to form outlying training works. 
The tremendous bend below Sara in 
1764 can only be accounted for by the 
necessity for the river to decrease its 
velocity after passing the Raita-Sara 
reach. Such great bends can be seen 
below Paris and London after the rivers 
have passed the defiles caused by cities, 
with their unyielding wharves and em- 
bankments. Or the bends of 1764 may 
have been due to a smaller discharge, 
due to a much greate: spill down the 
Bhagirathi River. 

As a great or a small river decreases 
in volume, it follows the rule of adopt- 
ing a greater sinuosity with a smaller 
radius. The shrunken stream gives no 
real indication of the course bank-high 
in flood, or the limits of that course. 
Those limits will be shown by some of 
the islands, those standing highest above 
the bed. A cross-section that takes into 
account all the is!ands met with will 
give no true indication. Moreover, the 
hed itself may be silted up, although in 
some reaches the bed may be raised in 
flood time. If a cross-section is to be 
taken, it is best to search for a node, 
or swing point. 

The reason for paying attention to 
the highest islands is that they are 
formed first and just outside the main 
current. As the river falls, the current 
swirls against the still water outside 
the main stream and forms backwaters. 
As the water flows upstream, it loses 
velocity and deposits its silt in islands. 
It will be observed that these are pear- 
shaped, the point being upstream. As 
the river falls farther, lower islands will 
be formed where there were none in 
high flood, to be scoured away probably 
in the next high flood. This scouring 
may also be the fate of parts of the 
high islands, and only a yearly survey 
can prove this. It is suggested that 
these high islands will give a good in- 
dication of what is likely to be the course 
of the river in the next flood. 


Stabilization of bends 


What, then, is the conclusion to be 
drawn? If these nodes can be proved 
to exist, the river ‘can be held at these 
points by stone guide-wa!ls, or spurs if 
preferred, although the objection to 
spurs will be stated. A certain sinuosity 
for the river may be fixed. The alterna- 
tive swing course may be closed, and 
for this the temporary spurs will suffice. 
Gradually then the convex bank at the 
bends can be advanced and land re- 
claimed, possibly paying for a good pro- 


portion of the cost of training. Part 
of the reclamation may be utilized for 
flood regulation, although these reser 
voirs will become silted up if not 
scoured out on a falling flood. Such 
work must take many vears, for experi- 
ments must be made, but security of 
land tenure is worth attempting. Stabil- 
izing one reach may have a good effect 
on several others. 

The objection to spurs is that a scour 
hole forms below the spur, and this may 
run some distance. The straight stone 
guide-walls, in common use in India, 
always form these scour holes off the 
impregnable head. The scour hole 
often extends right through the bridge, 
causes slips of stone on the guide wall 
slopes and may even endanger the 
stability of the piers. It is particularly 
dangerous to align the bridge at an 
oblique angle to the general course of 
the river. The sinuosity works down 
and threatens the approach bank. <A 
very deep scour hole forms off the 
training-wall head. Stone thrown in to 
fill the hole gets swept through the 
bridge, perhaps collects and causes a 
deep hole to form below the bridge and 
to work upstream. Such at least has 
been my experience. The Ganges bridge, 
by the way, is not at right angles to 
the general course of the river (Fig. 2). 

It seems much more logical to curve 
the guide-wal! to the critical radius of 


sinousity, the 
curvature shown by the 
the river. The wall may 
curved through 120 deg., but often 90 
deg. will be sufficient. The larger the 
river the shorter the guide will have to 
be. There will be no need tor an im 
pregnable head, and the apron can_ be 
shorter, for the stream will hug the wall 
instead of forming a scour hole In 
order, however, to avoid attack, the dis 
tance between the guiding must 
smal! as the heart can be hard 
ened to risk. Free scope for scour will 
do the rest in high flood, and the 
tendency to wander at the critical stage 
will be lessened. 

It may be argued that contraction of 
the channel is not feasible, that 
rivers want all of the existing wide 
channels and can at times easily fill 
them. But what appallingly bad condi 
tions for free flow these channels pre 
sent! Istands, scrub, broad 
over which the water is shallow, 
these tend to reduce the velocity 
the flow. Then there is the question ot 
the outfall into a shallow sea, with a 
deltaic bed continually advancing from 
the shore line. The solution of this 
problem presents considerable difficulty, 
but a contraction of the channel at the 
mouth may induce a scouring out and 
help the flow in the lowest reaches ot 
the river. 
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Silt-Sampling Apparatus Used 


on the Missouri River 


By R. Whitaker 
First Lieutenant, Corps of Engineers, U. 8 
Kansas City, Mo 


Army, 


HE SILT SECTION of the U. S. 

Engineer Office at Kansas City, 
Mo., which has engaged in silt studies 
continuously since May 8, 1929, has 
used two types of samplers for obtain- 
ing samples of suspended sediment, and 
two types of apparatus for obtaining 
samples of bed sediment. 

The Au type U. S. Geological Sur- 
vey silt sampler, used extensively on the 
Colorado River silt investigations by 
that department, was used throughout 
1922 by this office. This sampler con- 
sists of a frame that holds a pint milk- 
bottle vertically. After the sampler has 
been lowered to the desired depth, a 
small drop-weight is allowed to slide 
down the suspending cable and strike a 
plunger, which drives a knife-edge cut- 
ter through the paper cap sealing the 
bottle and allows the water to enter. A 
float valve under the cap seals the bottle 
when about 400 c.c. of water has en- 
tered. This sampler has been discarded 
in favor of the Straub silt sampler, de- 
veloped by the silt section of this office. 

The Straub sampler, which has been 
used exclusively during and since 1930, 
is a development of the Au type sam- 
pler. It holds a capped milk-bottle verti- 


cally A 
cutting plunger 1 in the milk 
bottle A small drop-weight 1s 
allowed to slide down the suspending 
cable and strike the upper end of the 
cutting plunger, forcing it through the 
cap. The spring then lifts the drop- 
weight and cutting plunger clear of the 
perforated cap, so that water can enter 
the bottle without obstruction. 

A small hand-operated orange-peel 
bucket having a capacity of 220 cu.in. 
was used through the summer of 1929 
to obtain specimens of bed sediment. 
However, this apparatus did not prove 
very satisfactory, as it required a launch 
and a large party for its operation and 
took considerable time to operate. 

The Lugn cylindrical bed-sediment 
sampler has been used by this section 
since November, 1929. It consists of a 
cvlinder that seats on a circular base, 
with a stem extending from the base 
through the cylinder. To operate the 


vertical spring holds the 
above 


cap 


sampler a rope is attached to an eye in 
the stem and the apparatus is dragged 
along the river bottom from a bridge or 


small boat. The cylinder tilts down and 
cuts into the bottom material but seats 
on the base again and seals tightly when 
raised to the surface. The sampler is 
light and positive in action. It 
proved very satisfactory. 


has 
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Automatic Parking Elevator 


Installed in Chicago 


New device is characterized by economy in ground 


INCREASING street congestion in all 
cities inevitably leads to restrictions on 
length of parking time and consequent 
inconvenience for the motorist. Vacant-lot 
parking spaces are used in some cities, but 
in others some sort of a structure increas- 
ing the car capacity of the lot is necessary 
if the revenue is to be sufficient to pay 
taxes and yield a profit. Buildings served 
by both ramps and elevators have been 
developed and built. The parking machine 
described here differs from previous ones 
in that the cars remain on the elevator 
ut all times. A minimum cost of operation 
is one of the requisites of any successful 
parking garage, so that the special auto- 
matic features of this new parking elevator 


large 


are of particular interest and importance. 
—EpiTor 

WO automatic-elevator parking 
machines for automobiles have just 

been placed in service in Chicago, 

this event marking the final commercial 
f a conception that has 


development of 
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area, speed of handling and elimination of attendance 


Driving Mechanism 


been under trial for two years past at 
the works of the Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, 
Pa., where the device was evolved and 
perfected. Each of the two Chicago ma- 
chines, which together form a double 
elevator structure combined in one 
framework, can receive and store 24 
cars. The movement of the elevator 
machinery and the delivery of cars is 
entirely automatic and requires no hu- 
man attendance. 

The characteristic feature of the de- 


Fig. 1—Framing and operating mechan- 
ism of parking elevator. Car platforms 
are suspended at 8-ft. spacing from out- 
riggers attached to a bar-link chain trav- 
eling between roller guides and driven by 
a sprocket at mid-height of the elevator. 
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Fig. 2—Forty-eight automobiles are te- 
ceived, stored and delivered automatically 
by this double parking elevator just put 


into operation in Chicago. Total ground 
area is 32x24 ft. 


vice is that on a ground space corr 
sponding to two automobiles there ar 
handled and stored 24 cars (or 48 01 

ground space of 32x24 ft., corresponding 
to four cars); and that receiving, stoi 

age and delivery are accomplished me 

chanically, without confusion or inte1 

ference and very rapidly. The storag: 
is secure, as operation is controlled by 
an attendant or a lock for each platform, 
and the car on a given platform cannot 
he taken out except by the possessor oi 
the key controlling the operating button 
or switch for that platform. 

Fig. 1 shows in outline elevation th: 
double machine installed in Chicago, 
which is located in an open lot fronting 
on Monroe St. between State and Dear 
born Sts. The supporting structure is a 
frame of columns, girts and bracing, 
whose function is to support the top or 
load-carrying sprocket and give rigid 
position to the vertical chain guides. 
The operating mechanism comprises two 
endless bar-link chains, one at the front 
of the machine and one at the back, the 
ascending and descending parts of which 
are spaced 4 ft. apart laterally. Brackets 
or outriggers attached to the links of the 
chain, projecting 2 ft. farther out from 
the center line, carry the attachment 
pins of the car platforms. Platforms 
are spaced 8 ft. apart vertically along 
the chains. The chain links themselves 
bear rollers of 6-in. diameter at the 
joints of the 16-in. links, these rollers 
traveling between rail guides; also 44- 
intermediate rollers that are engaged by 
the supporting and driving sprockets. 
The driving motor and sprocket assem- 
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yare mounted at half-height of the ma 
hine, Which lessens the tension in the 

-hain as compared with top or bottom 

drive. 

Two ingenious features incorporated 
in the suspension mechanism of the car 
platforms increase the capacity of the 
machine and to steady it in operation, 
respectively. The first of these is the 
hracket arrangement, supporting the car 
platforms in a vertical line 2 ft. out 
from the center line of the chain itself; 
by virtue of this eccentricity the plat- 
forms move at double speed and spacing 
at the end of their travel, where they 
move in a semicircular are, and thus the 
following car platfroms clear each othe 
with smaller spacing than would other- 
wise be possible. The other feature 
is the vertical stagger of front and back 
chains and the corresponding stagger 
of the suspension points of the plat- 
forms. The forward chain is 7 ft. higher 
in elevation than the rear chains, and 
the pin that engages the hangar bracket 
is at the top of the platform frame; the 
rear or lower chain connects to a hangar 


Fig. 3—Platform of parking elevator is 

suspended at its top from the front chain 

and at floor level from the rear chain to 
check side-sway. 


pin at the level of the floor of the plat- 
form. Thus the line connecting the 
front and rear hangars, which is the 
swing axis of the platform, inclines 
downward from front to back, which 
checks any tendency to pendular swing 
of the platform as the elevator moves. 
The principal features of the chain 
and hangar construction and the ar- 
rangement of the drive are shown in 
Fig. 1. The control, not shown, com 
prises a power-operated door-opening 
mechanism at the base or entrance, and 
a series of push buttons, or key buttons, 
with control-wiring system quite similar 
to that of apartment-house push-button 
elevators, but with one essential addi- 
tional feature: when the operator (or 
car-owner ) at the door of the machine, 
after he has closed the entrance doors, 
presses the button for a particular car— 
say car 8, which at that time is at some 
point other than the lower or access 
position—the elevator automatically as- 
sumes that direction of motion that will 
bring car 8 to the bottom by the shortest 
path. When the car arrives, the doors 
are automatically opened. 
An operating speed of 


100 ft. per 


Vews-Record 


minute is used. The maximum operat 
ing evele (closing the door, bringing car 
platform to base, opening door) is 1 
min, The average time is 1 min. (50 it 
of travel). The dimensions of the double 
machine are 32x24 ft. in ground plan by 
105 ft. high, and its weight is 132 tons. 
The drive is one 75-hp. direct-current 
motor for each machine. The cost of 
power for one complete car cycle (re- 
ceiving, storing and delivery) is esti 
mated at 3c. 

Each automobile may be taken on and 
off the cradle by its own driver and not 
by a garage attendant. Electrical control 
apparatus locks the mechanism so that 
the chain of cradles cannot be operated 
while the garage doors are open or while 
any person is 
closure. 

\ large will have 
of operation by means of push-buttons 
in the cashier's office. A car to I 
stored is driven onto the platform at 
ground level after the entrance 
lias been opened by 
by automatic means. 


standing inside the in 


¢ “- ° ° ] 
garage control] 


door 
an attendant o1 
When the driver 
has locked his car and come out of the 
inclosure, he operates the lever of a de 
vice that passes out a check stamped 
with the time and the number of the 
cradle. Its operation also puts the ma- 
chinery in motion to raise that cradle 
and bring an empty one to the loading 
position. To take out his car, the driver 
presents his check and pays the charges 


to the cashier, who presse l 
responding to the number ot 


and thus causes the 


the checl 
nachine to operate 
automatically until that particular cradle 
is at ground level The of the in 
closure then opens, admitting the driver, 


who unlocks 


door 
his car and drives awa 
As the cat passes out, it close 
circuit by the doors art 
automatically behind it. 
An method 
coin for the 


an electri 
which 
alternative substitutes 
machine push-button co 
For 
leased by the month each tenant h 


} 
garages where cradles are 


trol. 

1 

«l 

key, which he inserts in a slot to cause 

the machine to bring the 

driveway level. 
Construction of the 


his cradle to 
machines involved 
complete assembly and matchmarking ot 
the framework in the shop, with most ot 
welded and. the 
bolted \s a result 


proved to he 


the shop connections 
field 


tield 


simple 


connections 
erection 
Phe 


Chicago, was 


rapid and 
Eriesson Co 
the erection contrac tor. 
Development of this new device wa 
carried out under direction of H. D 
James, consulting control 
the Westinghouse company. 
to Mr. James, the machine is 
to a 24-car height, 


Henry 


enginees ot 
According 
not limited 
as higher machine 
(of correspondingly larger capacity ) are 
possible without essential change of thi 
structural or control parts, by providing 
additional drive units 
spacing. 


at suitable vertical 


hh 


Wrought-Iron Piles Resist 
Salt Water for 50 Years 


Supports for Fort Mason dock in San Francisco 
Bay show remarkable resistance to corrosion— 
Piles will be re-used after removal of structure 


By O. W. Degen 


Civil Engineer and Superintendent of Construction, 
Quartermaster Department, U.S. A., 
Fort Mason, San Francisco, Calif. 


XPOSED to water in San 

Francisco Bay for a,half century, 

some wrought-iron pipe piles sup 
porting the old Fort Mason dock No. 4 
recently were removed when the struc- 
ture was abandoned and were found to be 
in such an excellent state of preservation 
that they were placed back into service 
by the San Francisco park department 
in Marina Yacht Harbor. This type of 
dock was used in San Francisco Bay for 
structures built by the quartermaster 
department of the army during the 
early days, serving as important features 
of the military transportation system. 
The oldest dock of this type was built 
on Alcatraz Island in 1870. Although 
all of the structures have had occasional 
replacements of superstructure and 
decking, the substructures never 


sea 


lave 


been touched for 
Five of the docks are still in active 
service; the Fort Mason structure was 
dismantled and removed to make way 
for a municipal harbor development. 
According to available records, the 
Fort Mason dock was in service in 1884 
and probably had been built a few years 
prior to that time. When dismantled it 
was the second oldest pier in the state 
still in lhe main structure 
was about 50x80 ft., with an approach 
section 20x100 ft. Depth of water along 
the outer the dock 
21 ft. at low tide. The 
consisted of 86 10-in. wrought-iron 
piles spaced about 10 ft. on 
These piles were sections of pipe 4 in. 
thick connected by threaded couplings 
to provide the required length. Along 
the outer side of the dock some of these 
piles were 60 ft. long. The lower end 
of the pipe had a cast-iron tip bolted to 
the pipe and provided with a hole in the 


even maintenance. 


service. 


about 
substructure 


face of was 


centers. 








Fig. 
tierod substructure in use on Fort Mason 
dock, which has remained 

years without attention. 


1—Type of wrought-iron pile and 


in service 50 


center that probably was used in jetting. 
From evidence and inspection at the 
time the piles were removed, they had 
apparently been driven and jetted to a 
depth of 20 to 25 ft. into the sand and 
silt of the bay bottom. The original 
superstructure was undoubtedly of tim 
ber construction. 

There are indications from material 
adhering to the withdrawn piles that 
concrete was spilled around the outside 
when the piles were filled with concrete. 
Above mud level the longer piles were 
exposed to about 20 ft. of continuous 
submersion and a 6-ft. range of tide 
variation. The tide level came to within 
about 8 ft. of the superstructure. 

When pulled each pile had a cast-iron 
cap, secured by four bolts, to hold the 
12-in. steel 1-beams of the superstructure 
in position and also to secure the cross 
bracing system of 1}-in. wrought-iron 


tierods (Fig. 1). The front of the dock 
was stiffened by 6-in. channels held in 
place by bands around each iron pile and 
a system of tierods. The condition of 
this steel superstructure, which has been 
in service only about twenty years, is 
clearly shown in Fig, 2. On top of the 
steel superstructure there were 4x12-in. 
fir stringers covered by a 3-in. deck. 
The dock had been in continual use up 
to the time of its dismantling. 

The most remarkable information de- 
veloping with the dismantling of the 
old structure was the excellent condition 
of the wrought-iron piles. Inspection 
showed them to be covered with a pro- 
tective rust scale tightly adhering to the 
iron. Removal of this layer of scale 
indicated that the surface had corroded 
very evenly, leaving a full 3-in. average 


Fig. 2—Detail of dock structure before 
dismantling. Note tierod connections 
and condition of steel I-beam. Removal 
of tightly adhering scale on wet portion 
of wrought-iron piles disclosed uniform 
corrosion of about 3 in. 
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thickness of metal. There appeared | 
be no marked difference between corr 
sion that had taken place below 1c 
water, between high and low water, an 
above, where the piles were reached |) 
spray. Particularly interesting was tl 
difference in the form of scale on th: 
piles and on the steel superstructur: 
beams. The former appeared to be 

slag coat forming practically a continu 
ous tight skin, while the latter appeare: 
as a flaky loose scale. The substru 
ture was considered to be in first-cla- 
condition, and by replacing the steel | 
beam cap and braces it would have bec: 
good for another long period of servic 

Upon removal and inspection, the cit, 
authorities, to whom the dismantled 
structure belonged, found that the con 
dition of the piles made it feasible 1 
place some of them back into service an: 
to make use of others as pipe for th: 
conveyance of a water supply. 

During the writer’s 26 years in hi 
present office he has watched the con 
dition of the structure closely. The re 
sistance of the wrought-iron piles ha- 
been a matter of particular attention and 
has aroused considerable interest among 
visiting engineers. Further, it has been 
his observation that creosoted-timber 
fender piles require replacement after 
about ten years of service and that 
green piles have a life of approximate], 
cight months under San Francisco Bay 
conditions, as a result of the ravages 01 
teredo and limnoria. Taking the vari 
ous factors into account, it is his opinion 
that the type of construction used for the 
old Fort Mason dock represents the 
most economical design for long-time 
service for ships of medium tonnage in 
water depths of about 20 ft. The proved 
resistance of the wrought-iron substruc 
ture and the ingenious method of brac 
ing that provides ample rigidity are the 
important features. 

The original cost of the dock was 
$27,555. Expenditures made during the 
life of the structure totaled $12,585, 
which was spent principally for wood- 
pile and decking replacements. 


River Water Supplements 
Dresden’s Groundwater Supply 


Treated Elbe River water is being 
used to increase the groundwater supply 
of Dresden, Germany. The water is 
settled for four hours and then passed 
through rapid sand filters at a high 
rate. The filter effluent is sprayed 
through fixed nozzles onto sand beds, 
through which it passes into the ground. 
The rate of application is 54.75 gal. per 
sq.ft. per day. The aeration obtained 
reduces objectionable tastes and odors. 
The water is pumped from a line of 
wells around the sand beds, 212 ft. from 
the. edge, the water reaching them in 
from five to twelve days. Subsequent 
treatment is utilized for softening and 
the removal of manganese. 
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‘d Ihis equation However, the deri 


Strength of Corrugated Steel joys 


and Iron Sheets Reviewed 


Present safe-load tables based on formula pub- 
lished by Rankine in 1862—Difficult moment-of-in- sa 
ertia derivation necessary in using flexure formula 


By Robins Fleming 


American Bridge Co., New York SF: 


Very Few installations of corrugated-steel 
or iron sheets on roofs or walls of buildings 
ave had the benefit of an analytical de- 
sign. Usually empirical values for allow- 
able span lengths taken from manufactur- 
ers’ handbooks have been made to suffice. 
yet there is a scientific basis for analyzing 
corrugated beams, as Mr. Fleming makes 
plain in this article. It is also true that 
the method of analysis is subject to nu- 
merous interpretations in several of its de- 
tails, which is perhaps added _ reason why 
engineers should be more familiar with it. 
EDITOR. 





strength of corrugated-iron or 

steel sheets was made by Rankine, 
in the first edition, dated 1862, of his 
“A Manual of Civil Engineering,” in 
which he writes: “Corrugated iron in 
sheets is suited to bear light loads, pro- 
vided the sheets are so supported that 
the bending action of the load takes 
place in a plane parallel to the ridges 
and furrows. .. Let b denote the 
breadth of a sheet of corrugated iron, 
t its thickness, / the depth from ridge 
to furrow. Then its bending moment 
is approximately 

4/15 fahbt 

f, being the modulus of rupture by 
crippling at the compressed part.” 

For a load uniformly distributed on a 
bean? supported at the ends the maxi- 
mum bending moment is I/’1/8, Il’ being 
the load, in pounds, and / the length of 
the span in inches. Hence IV’71/8 = 
4/15 fah bt from which 

W = 32/15 fah bt/l 

From the date of publication until the 
present time the Rankine formula has 
heen used almost exclusively for obtain- 
ing the strength of corrugated-steel 
sheets considered as beams. Different 
values have been assigned to f, and dif- 
ferent ratios of safe to breaking load 
have been assumed. British texts: 
Molesworth’s ‘Pocket Book of Engi- 
neering Formula” (1931) and Kempe’s 
“Engineers’ Year Book for 1930” give 
the transverse strength of corrugated 
iron to be IV = (44.6 tbd)/l in which 
t (thickness), b (width of sheet), d 
(depth of corrugations) and 1 (length of 
span) are in inches. II’, the breaking 
load, is given in tons (2,240 Ib.) 
If in pounds, IV = (99,900 tbd)/l. 
Arrol’s “Bridge and Structural En- 
gineers’ Handbook” gives JV = 
(99,000 t bd) /I. 

The “Reference Book,” (1930) of the 
American Sheet & Tin Plate Co., with 


A: EARLY REFERENCE to the 


detail in Professor Humphreys’ “Notes 
on Rankine’s = Civil Enginvering.” 
(Lexington, Va., 1894.) 
the curve as the are of a circle and the 


Consideri 


metal crossing the neutral axis at an 
angle of 45 deg., Professor Humphrey 
finds the value of 1/7, the resisting m 
ment, to be 4/15.2 fh bt. If the cross 
is at 90 deg., he finds VW to In 
4/10 f bh t; if at 60 deg.. WM equal 
4/15.4 f bh t;: and if at 30 deg.. 
equals 4/16.7 f bh t. “From which \ 
see,” he concludes, “that 4/15 f bh t is 


a unit stress of f = 12,000, gives I = a little too large and that 1/4 is not 
(25,600 b d t)/l in which b curvi- poor approximation.” 

‘ ae : . — } 75 . rn é 

linear width of sheet (0 1.075 The Technograph, “Selected Pape 


formed width for 24-in. standard corru- 


gations). II is the total allowable load 
on the sheet for length 7. The Carnegie 
“Pocket Companion” gives the same 
formula. It is followed by scores of 
textbooks and handbooks. In some, 
25,000 is used instead of 25,600, and in 
some b is given simply as “width of a painstaking mathematical analysis 
sheet.” It will be noted that 25,600 is Gage finds the value of M, the resisting 
obtained by multiplying the unit stress moment, to be 0.278 f bh t. If the cro 
12,000 by Rankine’s factor 32/15. ing is at 45 deg., he finds M to he 
The Pencoyd “Steel in Construction,” 0.293 f b h t; if at 60 deg., M equals 
discontinued in 1900, gave the formula 0.312 f b ht; and if at 90 deg., MW equals 


_ of the Civil Engineers Club of the Uni 
versity of Illinois,” Vol. 17, 1902-03, 
has a paper “Strength of Corrugated 
Iron,’ by R. H. Gage. The curve ot 
corrugation is assumed to be the are of 
a circle with the metal crossing the 
neutral axis at an angle of 30 deg. From 


ey. 


IV == (98,000 t b d)/l, but made the 0.393 f bh t. It will be observed that 
serious error of calling I!’ the crippling the constants are !arger than the 4.15 
load, in pounds per square foot. Hess, (= 0.266) of the Rankine formula. 


in the first edition of his “Graphics and Gage made several tests with concen 
Structural Design” (1913), makes the trated loads on sheets 12 in. wide and 
same error. In the second edition 48 in. long supported at the ends on flat 
he changes the formula to II” == iron blocks. The results of his experi 
(100,000 td)/L? in which IV is the ments agreed closely with his caleu- 
crippling load per square foot and L& is lations. 
the length of span, in feet. Marks, in his “Mechanical Engineers’ 
The fundamental formula for the Handbook,” gives the properties of a 
flexure of beams is \/ = fl/y, //y cross-section of “corrugated sheet-iron 
being the section modulus, commonly parabolically curved.” (Third edition, 
denoted by S. The difficulty in applying 1930, p. 447.) 
the flexure formula to a corrugated- The section moduli used by the Ameri- 
steel sheet considered as a beam is in can Sheet & Tin Plate Co. (Table 1) 
determining the value of /, the moment have been worked out in accordance 
of inertia. The curve of the corruga- with the formula given in the Marks 
tion may be considered either as the are handbook for a parabolic curve. The 
of a circle or the are of a parabola. corrugations are assumed to be 2} in. 
“Generally, in practice it is sufficiently wide, with a mean depth of 4 in. The 
close to consider a flat curve as a cir- thicknesses are those of the Birming 
cular are.” (Swain, “Strength of Ma- ham wire gage for flat-ro'led steel 


ste 

terials,” p. 29.) With the section modulus given, the 

Rankine does not state how he de- strength can easily be determined from 
the fundamental formula M == fS. 


TABLE I-—-SECTION MODULI FoRSTANDARD _ Table IL gives uniformly distributed 
2}-IN CORRUGATED SHEETS | FT. WIDE loads that can safely be carried on 


Weight. Section COrrugated-steel sheets simply supported 

Gage aac = ~ nae at each end and is based on a unit stress 
rns 109 a 1462 of 15,000 Ib. per sq.in. for bending. 

14 083 3.58 1270 From the Rankine formula with this 

+? ba oo oss ~Ssunit stress IV” = (32,000 bt d)/l. The 

" He = a safe load, w, In Ib. per sq.ft. for length 

24 022 1.26 0336 of span L in feet, may be expressed by 


TABLE II-—-SAFE LOADS ON CORRUGATED SHEETS. (LB. PER SQ.F1 


Gage Thickness, Span 

No. In. 24" 2’6” 30” 36” ‘0” 46" 50 5'6 60 7’0 
12 . 1072 428.8 274.4 190.3 139.8 107.0 84.6 68.5 56.6 47.6 35.0 
14 0760 «9304.0 194.5 135.1 99.3 76.0 60.0 48.6 40.1 33.7 24.8 
16 .0613 245.2 156.9 108.9 80.0 61.3 48.4 39.2 32.3 27.2 20.0 
18 .0490 196.0 125.4 87.1 64.0 49.0 38.7 31.3 25.9 21.7 16.0 
20 0368 147.2 94.2 65.4 48.0 36.7 29.0 23.5 19.5 16.3 
22 . 0306 122.4 78.3 54.4 39.9 30.6 24.1 39.5 16.1 13.5 
24 .0245 98.0 62.7 43.5 32.0 24.5 19.3 15.6 
26 .0184 73.6 47.1 32.7 24.0 18.3 14.5 























































































































































































































































tw (32,000 t d)/L*. Corrugations 
are assumed to be 4 in. deep, and the 
thicknesses are those of the U. S. 
standard gage, as given by the Ameri- 
can Sheet & Tin Plate Co. for gal- 
vanized-steel sheets. 

Table II may be used as a working 
basis for other data. If corrugations 
are % in, deep, as for the standard 3-in. 
corrugations used for export, the tabular 
loads should be increased 125 per cent. 
If corrugations are % in. deep, the 
tabular loads are to be increased 25 per 
cent. The unit stress is arbitrarily 
chosen as five-sixths of the 18,000 Ib. 
allowed for bending in the specifica- 
tions of the American Institute of Steel 
Construction. When 12,000 Ib. is re- 
quired to secure necessary stiffness, the 
sate loads are 0.8 of those tabulated. 
For 12,000-lb. unit stress and corruga- 
tions 3 in. deep the table can be used 
without change. 

Stiffness as well as strength is im- 
portant. The deflection of corrugated- 
steel sheets under load can best be de- 
termined by tests. It is a matter of 
regret that so few srecorded tests are 
available. Trautwine, in the first edi- 
tion of his “Civil Engineer’s Pocket- 
Book,” bearing the date 1882, records 
“an experiment made by the author” of 
loading the center of a sheet of No. 16 
corrugated iron 27 in. wide by 4 ft. long 
with 1,600 Ib. of castings. This caused 
a deflection of 4 in. On the removal of 
the load after an hour no permanent 
set was appreciable. Trautwine con- 
sidered the load he used equivalent to 
a uniform load of 355 Ib. per sq-ft., and 
the deflection under such a distribution 
of load would be but 4 in. the page 
of the first edition is given without 
change in all later editions, including 
the printing of 1929. It has been quoted 
a great many times during the past 
50 years. 

The authors of most books where the 
subject is mentioned are content to give 
something akin to the following: “Ex- 
periments have determined that corru- 
gated sheet stee! 3} in. deep and No. 20 
gage, spanning 6 ft., will begin to give 
a permanent deflection with a load of 
30 Ib. per sq.ft. and will collapse under 
a load of 60 Ib. per sq.ft. The distance 
between centers of purlins, therefore, 
should not exceed 6 ft. The common 
spacing is 4 to 5 ft. Since the corru- 
gated steel on the sides of a building 
is subject only to wind load the girts 
may be spaced farther apart.” (“Steel 
and Timber Structures.” Hool and 
Kinne Series.) 

The spacing of purlins and girts for 
corrugated sheet meta! 1s somewhat em- 
pirical. Ketchum, “Steel Mill Build- 
ings,” specifies that roof purlins carry- 
ing a corrugated-steel roof without 
sheathing shall be spaced to carry a 
normal load of not less than 30 Ib. per 
sq.ft. Girts for corrugated steel siding 
shall be spaced for a load of 20 Ib. per 

sq.ft. The corrugated covering for many 
buildings will not figure for these loads. 








In many cases it is not necessary that 
it should. Where there is no snow 
load, as in most export buildings, a 
lighter root load will suffice. In the 
common case of industrial buildings, 
with the slope of the roof 6 in. to the 
foot, the exposed surface is 1.12 times 
the projected surface. The load acts 
vertically, which gives a slight excess 
of strength over load figured normal to 
the roof for actual spacing. Again, 
corrugated-metal sheets usually extend 
over two purlin spaces and the fasten- 
ings tend to restrain the ends slightly, 
It is true that corrugated-steel figures 
for the light loads so often used will 
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not allow a husky man to walk ov 
without undue deflection; but is it 
ways necessary that such provisior 
made? The spacing of roof purlins 
the gage of steel to be used dep 
upon the quality of building desired. 
the side covering receives only \ 
toad, the unit stress for bending may 
assumed at 20,000 Ib. This assump! 
will increase the loads of the table 
per cent. Specifications usually 
for a wind load of 15 Ib. per sq.ft. 
the sides of mill buildings. Where s! 
metal is used for siding there is li: 
resisting force in the dead weight 
20 Ib. is preferable. 





Comparative Costs of Four 
Types of Road Surfaces 


Charts showing accumulated costs per mile per 


year for gravel, gravel surfaced 


with asphalt 


retread, asphalt retread and paved-road surfaces 


By W. W. Zass 


Construction Engineer, Arkansas Highway 
Commission, Little Rock, Ark. 


1E QUESTION is often raised 
as to the comparative cost of 


different types of surfacing. Al- 
though no direct solution of the problem 
is possible, we can approximate an 
initial investment per mile for each 
type considered, a normal annual main- 
tenance charge, an assumed interest 
charge on the funds~ disbursed, and so 
presume, or predicate, the life or years 
oi service of the improvement. An 
ultimate cost may thus be computed for 
each type, and the economy of the 
various types may be compared on the 
basis of such results, or the comparison 
made on the basis of the ultimate cost 
converted to a value normally termed 
the present worth, i.e., the present-day 
or discounted value of an amount due 
or payable in the future. 

Any exact comparison of this nature 
is questionable and dependent on the 
value of the various factors involved, 
which are in turn dependent on the 
particular conditions existent in the 
section or locality in which the work 
is undertaken, such as labor and ma- 
terial prices entering into the first cost 
and the density of traffic entering into 
maintenance charges, as well as the 
ultimate life of the surfacing. Climatic, 
soil and drainage conditions are also 
pertinent factors tending to affect the 
various costs involved. Interest charges 
should of course be predicated upon the 
current rate existent in such localities 
for financing the type of work in 
question. 

The costs per mile, both construction 


and maintenance, for the different ty; 
of surfacing indicated by the variou 
charts cover such charges as refer to 
paving and surfacing items only; th 
various auxiliary work relating to an: 
incident to the paving and surfaciny 
operations, such as grading, drainage, 
warning signs and like items, are con 
sidered as common to each and there 
fore not included. 

Annual maintenance charges, in th 
instance of high-type paving, inclu 
center marking, pouring cracks an: 
joints and patching small areas. Sucl) 
charges in the instance of gravel sur 
facing include blading, both as to equip 
ment costs and operations, of heavy 
traffic roads once per day and of light 
traffic roads three times per week, ani 
the patching of small areas; but the) 
do not include replacements required for 
losses in material due to the wear oi 
traffic or the action of the elements. 
Maintenance charges in the instance oi 
asphaltic-retread surfacing include the 
patching of small defective areas only, 
and not replacements of material re- 
quired due to disintegration under traffic 
over a prolonged period. In the matter 
of replacements it is considered that if 
the life of the improvement is assumed 
at three or eight or ten years, a replace- 
ment is made annually in the ratio of 
4 or § or vo of the initial construction, 
thus providing an unimpaired continuity 
of surface equal in condition to the im- 
provement as first constructed. 

The curves are based on minimum 
and maximunr conditions, minimum in- 
itial costs being grouped with minimum 
maintenance charges, while maximum 
initial costs are grouped with maximum 
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HIGH TYPE 
", PAVING 


Basis 
Life of improvement from |5 to 25 
years. Noreplacements made during 
the life period 


—Data- 
| 10560 sa.yd.of pavement per mile 
Minimum Maximum | 


GRAVEL 


SURFACING 


-Life of improvement 3 years 
under heavy traffic and years 
under light traffic .Replacements 
made annually inthe amoun? ¢ 
the depreciation 


Data 
160 cu. yd.of grave! surfacing material 5 
Minimum 


Initial cost per mil le $18,000 $720,000 j Initia! cost per mile “8c 


“Annual! maintenance per mile 150 200 Ann I 
_ Annual replacement per mile,3year li fe 6 
7 


val maintenance per mile 


Annua! replacement per mileJOyear life 


40 50 60 
Thousands of Dollars 


ASPHALTIC 
RETREAD 


2 


18} 

. Basis 

16 “Life of improvement 3 years 

‘4 faz) i x _ under heavy traffic and 8 years 

: PS “under light traffic. Replacements 
512 sak : _— made annually in the amount of the depreciation 


™10 4 yee Scere | eS 
58 tons mineral aggregate and 
"1616 gallons bitumen per mile 
” | Minimum Max:mum 
initial cost per mile $3500 $4500 
Annua! maintenance per mile 100 250 _ 
Annva! replacement per mile, year life 1,167 1500 
Annval replacement per mile, Byear life 438 563 


30- 40 50 60 10 80 
Thousands of Dollars 


maintenance charges. Variations — in Charts showing comparative costs of road 
these assumed conditions will produce a cmees. § Daegs oF ele, leeeeet on 

. 7 initial cost, annual maintenance and 
curve lying in the area between the aut cites ela ent: et 
minimum and maximum curve shown. pounded annually at $ per cent. Salvage 
The present worth of the ultimate cost value at any period is equal to initial cost. 
at the end of any period of years may 
be obtained by the formula P = 
(1 + r) ™ where ? = present worth 
of $1, r = rate of interest compounded 
annually, and n == length of period in 
years. The factors obtained by this 
formula for various periods, with an 
interest rate of 5 per cent, are as 
follows: 


an average salvage value of $4,750 is 
obtained. The present worth of the 
ultimate cost is $21,295 and of the 
salvage value is $1,790, the net differ- 
ence approximating $19,505 per mile, 
such a total representing the compara- 
tive cost, including all charges, of the 
high-type pavement. 
5 Years 10 Years 15 Years 20 Years 25 Years At the end of a twenty-year period 
0.7835 0.6139 0.4810 0.3769 0.2953 the ultimate cost of the asphaltic-retread 
From the present worth of the ulti- surfacing on a gravel base amounts to 
mate cost should be deducted the present $57,000, averaging the minimum and 
worth of the salvage value assumed at maximum of the three- and the eight- 
the end of such period, the net differ- year life period, with a salvage value 
ence representing a money value per Of both the surfacing and the base of 
mile that can be used as a basis of com- about $7,500, averaging minimum and 
parison with other values similarly maximum first costs. The present 
obtained. worth of the ultimate cost is $21,483, 
and of the salvage value is $2,827, the 
net difference approximating $18,656 
The comparison of cost between a per mile, such a total representing the 
high-type pavement and an asphaltic- comparative cost, including all charges, 
retread surfacing constructed on a of the asphaltic-retread surfacing on a 
gravel base may be cited as an example. gravel base. 
Considering a useful life of twenty years Therefore, in so far as actual mone- 
for the former, the ultimate cost at tary disbursements are concerned, the 
the end of such period amounts to comparative cost of the two types of 
$56,500, averaging the minimum and surfacing considered in the example 
the maximum. Considering the salvage cited and for the values assumed would 
value at the end of the twenty-year be approximately similar, the one type 
period as 25 per cent of the initial cost, embodying a high initial investment 


Illustrating examples 


40 50 60 
Thousands of Dollars 


and then resurfaced wth asphalt: retread | 
Life ot retread Syears under heavy traffic 
years under light traf fic. Replacements made 
a inthe amour? of the deprecati on to insure confinueus} 


Data 
1160 cu.yd of gr avel surfacing material per mile 
58 tons mi neral aggregate and 1616 gallons bitumen per mile 

Minimum 

Initial cost per mile gravel 

~ One year mai intenance of grave! 

Initial cost per mile asphaltic retread . 

Annyal maintenance per mile asphaitic retread 100 
Annual replacement per mile 3year life, asphaltic retread | 167 
Annual replacement per mile Syear ife,asphaltic retread 438 


40 50 60 


Thousands of Dollars 


with low carrying charges, aud thr 
other type a low initial investment with 
high carrying charges. In this instance, 
as in others, the comparison thus mack 
should receive further consideration in 
regard to differences in operating costs 
of vehicles occurring on the types oi 
surfacing in question, as well as to the 
ease and luxury of travel on such types, 
and also as to the funds available tor 
initial construction expenditures. 


— — > 


French Waterway Traffic 
Shows Increase 


Freight traffic on the waterways of 
France increased nearly threefold in 
nine years, from 20,000,000 tons in 1921 
to 53,000,000 tons in 1930, according to 
J. R. Frey in Zeitschrift fiir Binnen 
schiffahrt. This is placed at 16 per cent 
of the railroad freight traffic. In com 
parison, waterway traffic in Germany is 
estimated at 24 per cent of railroad traf 
fic, with substantially the same mileage 
about 7,500 miles. However, of the 
Krench system 43 per cent is formed by 
canals, while the German system com 
prises only 18 per cent of canals, a com 
parison which suggests that natural 
waterways are more attractive to 
freight transportation than canals 
Most of the French canal system has 
only 64 ft. depth and is limited to 280 
ton barges, while some canals will tak: 
only 80-ton barges. 
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Plant-Mix Bituminous Surfaces 


Spread by Blading 


Oregon experiments indicate feasibility of 


laying stiff, plant-mixed bituminous  sur- 
facing with spreader boxes and graders 


By R. H. Baldock 


tssistant State Highway Engineer 
salem Ure 


O DETERMINE the most stable 
bituminous road-surfacing mixture 
that can be laid with grader equip- 
ment, a series Of experiments was con- 
ducted in the fall of 1931 by the Oregon 
state highway department in the vicinity 
of La Grande, in the northeastern part of 
the state. The growing tendency toward 
plant-mixed surfacing for highways in 
the Western states introduces the prob 
lem of securing the most stable product 
that can be distributed and spread with- 
out using machine finishers supported 
by headers. The more stable and better 
proportioned plant-mixed material ap- 
proaches the maximum of economy) 
when its properties still permit laying 
with grader equipment. It has long 
been the opinion of the writer that as 
heavy an asphalt as possible should be 
used in obtaining the most permanent 
plant-mix bituminous wearing surface. 
Existing practice with the plant-pre- 
pared product using the lighter oils 
generally involves mixing broken stone 
or gravel passing the 1-in. circular ring 
(50 to 60 per cent passing the 1-in. 
screen) with from 4 to 6 per cent of 
60 to 70 per cent asphalt road oil. This 
type of mixture is usually laid by road 
equipment including spreader boxes and 
blade graders. More recently a cutback 
asphalt has been used as a binding agent 
in certain instances. The presence of 
moisture in the stockpiles made drying 


stone necessary and the plant therefore 


Distributing plant-mixed, low-penetration 
bituminous surfacing with spreader boxes. 


included all the units required to manu- 
facture the more stable types of asphaltic 
concrete. To the writer’s knowledge no 
attempt had ever been made to deter- 
mine the most stable mixture that can 
be produced by this method or to lay 
low-penetration asphalt mixtures with 
graders. The advantage of being able 
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(1) 95 per cent road oil, (2) 130-1 
grade asphalt or (3) 50-60 penet: 


D grade asphalt. These various 
tures were spread with a standard 
spreader, followed by strikeoff 
motor grader. The truck was d: 
carefully to a line marked by 
wires attached to iron pins. The « 
of the surfacing was afterward 
up by shovels and hand tamped 
45-deg bevel. 

The E grade asphalt and the 95 
cent road oil mixtures were heated 
temperature of from 180 to 190 deg. 
the grade D or 50-60 penetration as; 
mixtures were heated to a temperat 
of 250 deg. F. Air temperatures va: 


between 50 and 80 deg. F. 

All of these mixtures spread 
and were struck off without diffic 
with the exception of the 50-60 p 





to spread the mix with road equipment 
as compared with finishing machines 
used for asphaltic concrete is obvious. 

Material for the experiments con- 
sisted of road metal up to 1 in. size 
graded to a standard asphaltic-concrete 
specification. This material was heated 
and mixed with one of the following: 





Blade grader finishing off material from 
spreader boxes for final rolling. 


tration asphalt mixtures, which had a 
tendency to pick up on the blade. 
Spreading was done exclusively by 
machines, and the use of hand rake 
was not permitted. After the material 
had been struck off with the blad 
grader it was rolled with a_ 10-ton 
tandem road roller and covered with 
about 5 Ib. of sharp sand per square 
yard. Work was done on _ one-hali 
width of the highway at a time, permit- 
ting one-way traffic. The surfacin: 
was struck off at depths varying from 
1 to 5 in. Surfacing more than 3 in. 
in depth was spread in two courses. 
This experiment proved very success- 
ful and demonstrated that a high-class 
plant-mix surfacing could be manufac- 
tured and placed at a reasonable expense 
using road equipment methods with a 
result that proved surprisingly smooth 
and uniform. It was carried out under 
the direct supervision of the author, 
assisted by H. G. Smith, division engi- 
neer, under the general direction of 
R. A. Klein, state highway engineer. 
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National Bureau to Register 
Engineers Is Organized 


Registration in a national bureau 
veloping reciprocity among state 


is expected to aid in de- 
licensing boards—Plan is 


one step in larger program for raising professional standards 


RGANIZATION of a National 
() Bureau of Engineering Registra- 

tion has been undertaken under 
the auspices of the National Council of 
State Boards of Engineering Examin- 
ers. The formation of such a bureau 
has been under discussion for some time, 
and last October, at the annual meeting 
of the National Council, a committee 
was appointed to work out the details of 
the organization and administration and, 
if it seemed desirable, to set up the 
bureau. The committee, consisting of 
Hugh A. Kelly, L. M. Martin, H. D. 
Mendenhall, D. B. Steinman and T. 
keith Legaré, has completed its report 
and has set up the nucleus of the bureau. 
Headquarters of the bureau have been 
established temporarily at Columbia, 
S. C., in the office of the secretary of the 
National Council of Engineering Ex- 
aminers, and T. Keith Legaré, secretary 
of the National Council, has been named 
secretary of the new bureau. 

In its report to the National Council 
the committee recommends that the pro- 
posed national registration of engineers 
be considered as but one step in the 
advancement of a far larger and more 
comprehensive program by which there 
may be established a unified plan en- 
abling young men entering the profes- 
sion to proceed along definitely pre- 
scribed lines of technical education and 
professional experience, through  suc- 
cessive stages to recognized standing in 
the profession. Such a program of cer- 
tification into the profession already has 
been proposed by the American Society 
of Mechanical Engineers and now is 
under discussion by representatives of 
the national engineering societies, the 
National Council of Engineering Ex- 
aminers and the Society for the Promo- 
tion of Engineering Education. Regis- 
tration by state or national boards of 
engineering examiners would be one 
step rather than the ultimate aim of such 
a program. As the committee believes 
that establishment of the national 
bureau of registration may be expected 
to aid materially in advancing the 
broader program as well as in unifying 
state requirements for licenses or regis- 
tration it has undertaken its organiza- 
tion now. Ultimately, the committee 
looks forward to the national bureau’s 
absorption into the larger scheme when 
it shall have been consummated. 

The purpose and the methods of oper- 
ating and financing the new bureau are 
outlined in the organization committee’s 
report to the National Council of Engi- 


neering Examiners. The tollowing para 
graphs are quoted from that report: 

“Purpose—The purpose of the Na 
tional Bureau of Engineering Registra- 
tion shall be to investigate and verify 
the records of applicants and issue to 
those who fully comply with the regula- 
tions and requirements adopted by the 
bureau a “certificate of qualification,” 
which may be used as evidence of quali 
fication—for registration as a protes- 
sional engineer in those states agreeing 
to recognize said certificates, for mem 
bership in national and state engineering 
societies, in connection with award of 
professional degrees by engineering col- 
leges, for presentation to clients when 
soliciting contracts for professional 
services, and for presentation to pros- 
pective employers when applying for 
positions. 

“Administration—As provided for in 
the resolution of the National Council 
of State Boards of Engineering Ex 
aminers, the National Bureau of Engi- 
neering Registration will be adminis 
tered by a committee of three, appointed 
annually by the president of the National 
Council, due consideration being given 
to the desirability of continuity of terms, 
and this committee will be assisted by 
an advisory board of representatives of 
national engineering societies. The 
committee shall formulate and adopt 
regulations for the administration of the 
bureau, including standard requirements 
for registration, information required of 
applicants, examinations, issuance of 
certificates, copies of records, collection 
of fees, etc. Applicants shall be re- 
quired to furnish information relative to, 
and certificates will show rating on, edu- 
cation, professional experience, member- 
ship in national engineering society. 
registration with state board and techni- 
cal examination. When examination is 
required, it shall be in accordance with 
regulations approved by the bureau 
shall be conducted by examiners ap- 
pointed by the bureau and held at such 
place as may be designated in the state 
of which the applicant is a_ resident. 
Applications shall be rated and approved 
by the executive secretary except in 
complicated cases, which will be sub- 
mitted to the committee. The secretary 
of the National Council shall be the ex- 
ecutive secretary of the bureau and will 
be in active charge of the work of the 
bureau, serving under the direction of 
and at the pleasure of the committee, at 
a salary fixed by the committee. An 
annual report of the activities of the 


bureau shall be submitted to the 


tional Council 

“Finance—Funds for maintaining tl 
bureau shall be derived trom tees 
ceived from applicants, the charges lor 
the services of the National Bureau 1 
be as follows 


Investigating record and issuing cert 
icate of qualification Casa $1 
When examination is required, an add 
tional fee of 
Certified copy of applicati: nnd 
tifleate 
Sets of examinations prepared for state 
boards 
“The funds of the bureau shall be kept 


itt a national bank in the name of the 
National Bureau of Engineering Regi 
tration The executive secretar, 
be under a surety bond, the amount to hb 
fixed by the committee and the premiun 
to be paid from funds of the bureau 
An audit of the accounts of the bureau 
1s to be made annually by a. certified 
public accountant 

“Location—In order to operate the 
bureau at a minimum cost the offices o1 
the National Bureau of Engineerin: 
Registration shall be located in Colum 
bia, S. C., in connection with the present 
offices of the secretary of the National 
Council ef State Boards of Engineering 
Examiners. The committee is of t 
opinion that when the activities of t 
bureau develop sufficiently it may bh 
advisable to establish headquarters in 
Washington, D.C.” 


ooo 


New Wood Preservative on the 
Burlington Railroad 


Tests with the  zinc-meta-arsenite 
wood preservative on the Chicago, Bur- 
lington & Quincy Railroad are reported 
to indicate that in piles (standing in 
water) and in track ties the toxic salts 
are not washed out or leached out, a 
the presevative is not soluble in wate 
Thus piles in the Mississippi River ex- 
amined in 1931, after two vears of 
service, showed no signs of decay 
Penetration averages a depth of 3.3 in 
in the piles. Test sections of track with 
track-circuits for signal operation and 
having 10,000 ties treated in the same 
way showed less leakage of current 
than track having ties treated with the 
zine-creosote process. Spikes that had 
been in the ties for three vears showed 
no excess corrosion due to the presence 
of this preservative. 

While the use of this method of treat- 
ment for piles and ties is experimental, 
it has been provisionally adopted by the 

surlington for poles and for planks 
used in paving bridges and grade cross 
ings. The preservative is applied to the 
extent of about } Ib. per cublic foot in 
piles and 4 to } Ib. in ties, with ar 
average penetration of 100 per cent of 
the sapwood and a portion of the heart 
wood. The treatment is applied at the 
railway company’s plant at Galesburg, 
Ill.. and a commercial plant at Denver 
Colo. 
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Demoralization and Reorganization 
in the Cement Industry 


Present conditions, their causes and effects, with some sug- 
gestions for a practical realignment of production facilities 
to insure more efficient and economical distribution and 
better protection for the consuming public and the investor 


By O. Fred Rost 


Varketing Editor, The Week 


> ‘ 
Business 


—In two articles 


I—Competition and Price Collapse 


\ ' YHEN the present series of 
articles on the distribution of 
various construction materials 
was planned, conditions in the cement 
industry were just approaching a crisis. 
The burden of an extraordinary excess 
of production capacity was beginning 
to have its effect upon the distribution 
practices of the industry, and it was 
difficult to foretell just when and where 
a point of stabilization might be reached. 

This very necessary event has not yet 
occurred and, instead of improving, the 
competitive conditions in the industry 
have grown from bad to worse. The 
manufacturers, with more capacity to 
produce than the country can be ex-_ 
pected to absorb for many years to come, 
have decided to get business at any cost. 
In the scramble, ethics have been thrown 
into the discard, so that today this in- 
dustry, which up to 1924 was developing 
with some reasonable degree of stability, 
finds itself in a condition bordering on 
chaos. 

The selling of cement has in many 
instances developed into a process of 
auctioning, with each succeeding bid 
lower than that previously quoted; and, 
as may be readily expected, the final suc- 
cessful bidder generally has gained not 
merely an order for tonnage but also 
the privilege of a more imposing collec- 
tion of red-ink figures in his operating 
statement. 

Earnings of cement companies have 
declined with unprecedented rapidity. 
They were cut in half between the vears 
1928 and 1930, and if the 1931 state- 
ments already published are any cri- 
terion, the majority of the cement com- 
panies wil! register losses ranging from 
merely a reduction of the previous sur- 
plus to actual loss figures that in a less 
amply financed industry would spell 
insolvency. 

The manufacture of cement is one of 
the country’s great industries. It repre- 


sents an investment of nearly three- 
quarters of a billion dollars, and nor- 
mally provides a livelihood for about 
40,000 wage earners, while the common 
and preferred shares, bonds and deben- 





tures of the various cement companies 
represent to many investors a substantial 
part of their fortune. 

It follows that if the current trend in 
the industry is permitted to prevail, if 
profitless operation or staggering oper- 
ating losses are to continue unabated, 
many concerns now engaged in the 
manufacture of cement will inevitably 
fail, thousands of investors will suffer 
severe losses, and the public and the 
country at large will gain nothing in 
return. 

Because of these various important 
factors it was felt that during this criti- 
cal period, when a great industry with 
its entire distribution system is under- 
going such momentous changes, the 
original plan to present merely an article 
on the distribution of cement should be 
modified. It appeared that instead a 
genuine service might be rendered to the 
public at large, as well as to the indus- 
try, if some plans and procedures were 
suggested that could reasonably be ex- 
pected to serve as the foundation for a 
process of realignment of the producing 
capacity in the cement industry, to the 
end that a better balance between pro- 
duction and distribution might be ef- 
fected and that economic losses other- 
wise inevitable may be averted. 

The present article sketches briefly 
the history of the cement industry and 
brings into focus the various factors 
that have combined to produce the pre- 
vailing state of semi-disorganization and 
chaos. The several plans of suggested 
realignment wil! be presented in a sec- 
ond article. 

* ok * 

The cement industry of today had its 
beginning in the year 1824, when 
Joseph Aspdin, a bricklayer of Leeds, 
England, burned certain quantities of 
lime and clay in a kiln, then pulverized 
the substance that resulted and used it 
to make concrete. According to the 
Portland Cement Association, he ob- 
tained a patent on the process and, 
thinking that the product resembled a 
stone quarried on the Isle of Portland, 
he called it portland cement. 


The use of portland cement 
United States grew rather slow) 
to 1890, so that in that year there > 
only sixteen plants manufacturing | 
land cement in this country. Their 
put totaled about 335,000 bbl. 

Improvement in the art of u 
cement gradually broadened the ma 
for the product in ordinary buil 
and construction work. However, 
use of the material received its most 
portant impetus when the use of ce: 
for road foundations and road sur: 
ing was found practical and econom 
With the steadily increasing popula 
of the motor car and the accompany 
demand for better roads, the market 
portland cement expanded rapidly. 
unfortunately this rapid growth in 
mand brought about a still more ra 
expansion of production capacity. 

The accompanying chart, prepa: 
from figures of the U. S. Departn: 
of Commerce, Bureau of Mines, eff: 
tively illustrates the rate of expansi:: 
in cement consumption as wel! as t 
increase in capacity of the industry + 
produce. 

It will be noted that consumption ; 
flected in actual production figures gre 
with but slight fluctuations during the 
years 1907 to 1917 and then droppe:! 
sharply as the result of our particip 
tion in the World War. But only two 
years later, with the beginning of 191° 
cement production started a spectacular 
climb that, after hesitating slightly dur- 
ing the first post-war deflation yea: 
1921, continued practically unabated 
until the peak year 1928, which saw 17 
million barrels of cement produced i: 
this country. The growth in producing 
capacity reflects substantially  simila: 
movement, but the chart clearly show: 
that the industry made no attempt what- 
soever to synchronize increases in ca 
pacity with actual or potential growth in 
consumption, 


Widening spread of supply 
and demand 


In 1907 there was a difference of only 
7 million barrels between capacity and 
consumed production, which meant that 
the industry was burdened with only 
11.3 per cent of excess capacity. The 
first wave of expansion, ending with th« 
year that marks the beginning of th: 
World War, 1914, carried capacity from 
55 million in 1907 to 115 million barrels 
in 1914. This figure was not approached 
in actual production until eight years 
later. But in those eight years the in- 
dustry had built up to a capacity of 146 
million barrels annually and therefore 
was carrying at the end of 1922 the 
burden of 21.5 per cent of extra capac- 
ity, or almost double the amount it had 
in 1914. 

Despite the fact that these figures on 
capacity and actual production were at 
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The spread between plant capacity and 

production, steadily increasing since 1907, 

has brought the industry into 1932 with 

a burden of 54 per cent excess produc- 
tion capacity to contend with. 


the disposal of all interested persons, 


and unquestionably were known to those 
who guided the affairs of already-exist- 
ing cement manufacture as well as to 
promoters and prospective newcomers 
in the field, their significance appears to 
have gone unheeded. 

A period of unprecedented expansion 
followed. The seven years fronr 1922 
to 1929 saw 45 new plants built and 
the production equipment of the industry 
increased at a staggering rate, to a 
total capacity estimated by the U. S. 
Department of Commerce at 258 million 
barrels at the end of 1929, 

It was during 1929 that, for the first 
time since 1921, cement production fel! 
below the total for the previous year 
and thus began to widen in both direc- 
tions the rapidly growing gap between 
capacity and salable production. Never- 
theless, the orgy of plant expansion had 
not yet run its course, and a study made 
in June, 1930, showed that, in addition 
to plants then in production or able to 
produce, three more plants were under 
construction, nine more plants had been 
planned and financed, and thirteen were 
being planned and financed. 

As a result of these operations, the 
end of 1930 saw the capacity of the in- 
dustry pushed to the unprecedented total 
of 270 million barrels, while actual pro- 
duction during the same year declined 
further and dropped to 161,197,228 bar- 
rels, which meant that there then was 
40.3 per cent of excess capacity. 


Excess capacity now estimated 
at 54 per cent 


While final figures on production dur- 
ing 1931 are not available at this writ- 
ing, it is generally conceded that the 
preliminary figure of 124,594,000 bbl. 
is not far from being correct, which 
justifies the statement here that on the 
basis of 1931 production the cement in- 
dustry had 54 per cent excess, or more 
than twice as much capacity as was 
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needed. This fact gains in significance 
when a reference to the chart will dis 
close that even sixteen years ago the 
industry appears to have had sufficient 
capacity to supply the 1931  require- 
ments. 

Of course the cement industry, along 
with al! others, must always have some 
surplus capacity to provide for in- 
evitable peaks in demand or to permit 
replacements or betterments of equip- 
ment without impairing its ability to 
serve. Furthermore, the increasing im- 
portance of the cost of transportation 
as a deciding factor in the possible on- 
the-job cost of cement has to a degree 
justified the erection of some plants in 
rapidly growing territories by com- 
panies that already were maintaining 
sales organizations in those territories 
and that thereby were enabled to effect 
delivery more economically. Neverthe- 
less, the figures clearly indicate that the 
rapid expansion in production capacity 
proceeded by and large in the direction 
dictated by competitive considerations 
rather than on the basis of sound eco- 
nomic planning and actual needs. 


Tonnage competition causes 
price decline 


That this conclusion is not merely 
justified but practically unassailable is 


2.00 
Relies tn 


demonstrated by the movement 
cement prices as shown on the accom 
panying chart. All opinion to the c 
trary notwithstanding, the prices 
cement, like those of any other com 
modity, respond unerringly to the law 
of supply and demand. 

Average prices of cement at-the 
factory rose from $).85 per barrel 
1908 to $2.02 in 1920. This rise 
prices took place while the industry ac 
complished its first major wave of pro 
perity and expansion in product 
capacity. 

rhe first post-war depression affected 

three factors—production, consump 
tion and price—simultaneously — and 
caused generally unsettled conditions for 
several vears. During 1921 total pro 
duction receded slightly from its 1920 
record high, new plant construction 
lagged during 1921 and 1922, and pri 
began a decline that lasted into 1923, 
during which vear, however, a price in- 
crease averaging I4c. per barrel 
corded. 

It is important to register the position 
of the three curves at the end of 1923 
and observe their course during 1924 
It will be noted that during the year 
when the industry achieved its nearest 
approach to balance between capacity 
and production since 1908, and was op- 
erating at 85.3 per cent of capacity, the 
prices began to decline. This decline 
was undoubtedly inspired to a consider- 
able degree by the increased burden of 
financing plants in construction and the 
resulting hunger for tonnage. As the 
succeeding years widened the gap be 
tween capacity and production and _ in- 
creased the difference between supply 
and demand, the price curve declined 
in obedience to the well-known law. 

From the recent record peak of $2.02 
per barrel in 1920, cement prices 
dropped until in 1930 the average, ac- 
cording to government figures, stood at 
$1.44. Although the 1930 performance 


Since 1923 the price curve has dropped 

consistently. Comparison with the graph 

above shows that the rate of price de- 

cline closely approximated the rate of 

expansion of plant capacity during the 
same decade. 
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records of various cement companies 
demonstrated the effect of carrying such 
excessive capacity in a market that was 
declining in both volume and value, no 
effort was made toward effecting a 
feasible and sensible adjustment. 


Vicious dealer differential 
firmly intrenched 


While one attempt was made by a 
large cement-manufacturing company to 
strike at the most vicious practice in 
cement selling, it was unfortunately un- 
successful. That company announced 
late in 1930 that the traditional 10c. per 
barrel differential payment to dealers of 
all classes would be discontinued and 
that instead duly established dealers 
would receive at the end of each calen- 
dar year a payment of 5c. per barrel on 
all shipments where the usual service 
functions had been actua!ly performed. 

Unfortunately, the established dealers 
in cement or other building supplies 
failed to appreciate the fact that the new 
plan would give them protection not 
previously enjoyed against their most 
destructive competitor, the  piratical, 
mythical, itinerant “dealer.” The latter 
tvpe of dealer could generally be found 
in practically al! territories, and he per- 
formed no particular function but fre- 
quently was a henchman of the poli- 
ticians who had control of the letting 
of contracts. As political go-betweens 
or dummies they became dealers and 
collected the 10c. per barrel differential 
from the cement manufacturer and then 
distributed it to the most worthy or 
efficient “workers.” 

Just what this seemingly insignificant 
differential of 10c. per barrel could in- 
volve in the way of contribution can be 
more thoroughly appreciated if a specific 
case is cited. A county decided to build 
15 miles of concrete road 18 ft. wide and 
8 in. thick. Under accepted engineering 
standards such road, including possible 
gutters and culverts, would require an 
average of 4,000 bbl. of cement per mile, 
or a total of 60,000 bbl. for the job. 
Thus the 10c. per barrel differential on 
this comparatively small job represented 
the respectable sum of $6,000. 

Just how much that seemingly insig- 
nificant differential may have meant to 
the political “industry” of the nation, 
and its interest in various roadbuilding 
contracts can be estimated when it is 
realized that during 1931, the depression 
year, contract awards actually made for 
concrete highways represented the for- 
midable total of 134,916,852 sq.yd. 

While the federal government and 
also many state and municipal authori- 
ties have gradually insisted on buying 
cement for public construction direct 
from the manufacturer, this fact had by 
no means eliminated the existence of a 
differential. 

When the company above mentioned 
made its attempt at abandoning the dif- 
ferential in its old form, a number of 
important cement companies welcomed 
the leadership and followed 


with an- 






nouncements of a similar change in sell- 
ing policy. However, there were a 
number of others who did not care to 
follow the plan for various reasons, 
while some chronic disturbers saw in 
this move a golden opportunity to corral 
some extra business, particularly from 
supply dealers who had been unable to 
realize that the new plan gave them 
exceptional protection. 

The inroads made by some of the 
“hold-out” cement manufacturers in the 
business of constructively operated com- 
panies and their invasion of territory 
where they actually could not compete 
economica!ly eventually forced the aban- 
donment of the plan. Some manufac- 
turers have gone back to a differential 
arrangement, some pay a differential 
upon a cash-discount basis, and others 
abandoned the differential entirely. The 
period of price competition that ensued 
has brought utter disregard for over- 
head and production costs, almost com- 
plete abandonment of business ethics 
and carried prices in some territories to 
the lowest level in history. 


Standard specification contributes 
to price demoralization 


Despite the fact that whenever the 
price at the factory goes below $1.50 per 
barrel, the possibility for paying even 
the production cost appears to be prac- 
tically eliminated, particularly for the 
older and !ess efficient plants, the indus- 
try as a whole has throughout this price 
war followed its long-established price 
practice. This practice is identical with 
that followed by custom on practically 
all commodity exchanges where com- 
modities are traded in which conform to 
certain standard specifications and the 
trade simply accepts the last quoted 
price in any given marketing area as the 
current market price. This is how that 
plan operates: 

When a specific contract for cement 
is awarded to the lowest bidder at a 
price that differs from that previously 
quoted in the same freight or distribut- 
ing area, that most recent quotation 
automatically becomes the current mar- 
ket price and is quoted to a!l current or 
prospective buyers in that area until 
superseded. It is a well-known fact that 
on regular exchanges the current price 
of a common stock or bond, of cotton, 
coffee, potatoes or wheat is that at 
which the last sale was actually made, 
and that price remains the market price 
until replaced by a succeeding actual 
transaction. Buyer and seller accept 
the established standards of practice, 
and the buyer, knowing that grading is 
standardized, has generally only a sec- 
ondary interest in the origin or specific 
source of the commodity purchased. 

Obviously, this simple procedure of 
dealing in a standardized commodity 
has its advantages as well as disad- 
vantages for both buyer and seller. 
When specifications for portland cement 
were finally standardized, it was thought 
that the results of such standardization 
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would be overwhelmingly advantag: 

Until 1909 large users had formu! 
their own cement specifications, 
which manufacturers were oblige: 
conform. This naturally resulted 
much confusion and frequent disp: 
as well as higher production c 
During 1909 the standard = cen 
specifications of the American Soc 
for Testing Materials were gene: 
adopted, and thereafter all so-cal 
portland cement was presumed to « 
form to those specifications. W) 
some engineers have preserved a defi: 
preference for one particular brand 
cement, the popular conception has Ix 
that “all cement is alike.” Thus, \ 
some of the most vexing producti 
problems eliminated, the cement ind: 
try had a genuine opportunity to ca; 
talize the standardization of its produ 
and undertake to develop an economi 
system of distribution. 


Recent selling practices certain 
to break prices 


Unfortunately, this was not done, a 
in the period of intense competition th 
has prevailed since consumption « 
cement began to decline from the 192 
peak the rapidly increasing scarcity « 
orders prompted some manufacturers t 
use the fact of standardization as tl 
basis for destructive practices. Son 
cement manufacturers made raiding e> 
peditions into new territories, general| 
in pursuit of a specific large orde: 
They would quote prices far beloy 
“market” in such territory for the sak: 
of obtaining a substantial backlog o1 


tonnage ordered, and then attempt to 


sell as much tonnage as possible in thei: 
normal territory at prevailing general!, 
higher prices in the hope of therely 
making a profit on the year’s operation, 
or at least of breaking even. Other con 
cerns sniped at the dealer organization- 
of their competitors, using variou- 
promises and concessions as ammuni 
tion, and succeeded in some instances 
in severing dealer-manufacturer rela- 
tions that had existed almost since the 
beginning of the industry. Still other 
cement makers capitalized the established 
rulings of the Interstate Commerce 
Commission, which gave them the ad- 
vantage of lower freight rates to certain 
specific shipping points over other 
manufacturers who were actually equally 
well qualified to serve the particular re 
quirements and perhaps from every 
standpoint excepting freight rates more 
advantdgeously located. 

Alltthese expedients of unbridled com- 
petition for available tonnage have 
naturally left their permanent imprint 
in the recorded quotations of market 
prices of cement. Manufacturers found 
that they could not “sell short” in a 
neighboring territory and expect to 
have the “long” price prevail in their 
natural marketing area. Executives 
who were interested in maintaining their 
own competitive position within their 
logical territory found it necessary to 
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extend their operations beyond its 
ioundaries over a larger area. Quota- 
‘ons made on specific requirements of 
large users were analyzed to determine 
he actual at-the-mill price, by deduct- 
ng from the quoted price the freight 
harges, ete., involved. The practice 
of accepting “basing point” prices as 
market prices for a given area came into 
vogue. 

When a Midwest state called for bids 
n its 1932 requirements and awarded 
the contract for 24 million barrels to a 
manufacturer at a price that figured 64c. 
ner barrel at-the-mill or “basing point,” 
competitors in that territory saw them- 
selves forced to bring their own prices 
on this standardized product down to 
that basis. When another Midwest 
state called for 1932 bids, it obtained the 
lowest figure from a maker who pro- 
posed to furnish only a part of its re- 
quirements, and state officials were 
forced to “sell” other higher bidders the 
idea of supplying the remaining parts 
of the state’s requirements of this 
standardized product at the same low 
market price that their competitor had 
established. 

Thus the standardization of cement, 
which when first achieved had been 
hailed as a stabilizing influence and pro- 
claimed as being of material advantage 
to buyer and seller alike, has in this 
period of frantic struggling for tonnage 
and price made much trouble. 


Special cements added fuel 
to price war 


In recent years some manufacturers 
have attempted to gain preference over 
their competitors by offering special 
types of cement, for which special ad- 
vantages such as quick setting and high- 
early strength were claimed. While 
under normal conditions and within an 
industry with no extreme problem ot 
overcapacity, these attempts to abandon 
standardization in favor of open compe- 
tition on quality might have been suc- 
cessful, they only served to aggravate 
the already serious conditions in the 
cement industry and further contributed 
to the viciousness of the price war. 

It will be noted that all these major 
externally perceptible manifestations of 
evils resulting from the industry’s run- 
ning amuck and building not-needed 
plants, eventually find expression in the 
selling price of its product. That is the 
reason why the history of the decline 
of cement prices, which carried average 
prices from the 1920 peak of $2.02 per 
barrel at-the-mill to the already cited in- 
stance of a 64c. quotation for some 1932 
requirement, is so closely interwoven 
with the tremendous expansion that it 
accompanied. 

Internal evils grew with equal 
rapidity but did not become visible until 
the Wall Street crash of 1929 closed the 
seemingly ever-flowing spring of easily 
obtainable capital and ready profits on 
which executives and promoters had 
relied. Since 1929 these evils have 


\farch 17,1932 — Engineering News-Record 





burned through to the surface, and their 
effect has become visible and measur- 
able through proper analysis of the earn- 
ing statements of cement manufacturers. 


Unused plant capacity raises 
unit-production cost 


The cost of manufacturing cement 
varies with the efficiency of the produc- 
ing machinery and the management that 
operates the plant. Beyond the actual 
cost of the physical production, plant 
overhead, depreciation, interest charges, 
executive and sales overhead as well as 
other costs must be added before the 
final cost at-the-mill can be properly 
determined. Under extreme conditions 
of efficiency and while maintaining pro- 
duction at 100 per cent of capacity, it 
has been considered possible to deliver 
cement at the end of the production 
process for 65c. per barrel in bulk net 
cost. If the ratio of output is decreased 
and if producing plants are less highly 
efficient or under less able management, 
the cost rises rapidly. 

Since the excess of producing capacity 
made itself felt, very few plants have 
been able to operate at 100 per cent 
capacity: while thus the relative cost of 
production was forced to rise, competi- 
tive conditions forced selling prices 
constantly farther downward. It has 
been estimated that, if all direct and in- 
direct charges are fairly applied, there 
has been since 1928 little cement pro- 
duced that did not cost the manufacturer 
$1.50 per barrel to get to the shipping 
bin. Yet the average selling prices 
have been declining steadily. 

The performance of some important 
cement manufacturers as reflected in 








heir operating statements for 1931 1 
dicates that the estimate made in the 
previous paragraph may prove to b 
quite accurate. One large compan) 
finished the vear with a loss that aver 
ages nearly 10c. per barrel on its esti 
mated shipments Another shows 
closing statement that indicates a loss 
of nearly 15c. per barrel. Other cement 
companies that have issued their annual 
statements show with few exception 
operating losses. If normal charges for 
obsolescence and depreciation were in 
cluded in all instances, the losses might 
run far higher. 

These losses were sustained in a veai 
when, according to government reports, 
prices at-the-mill averaged $1.393 pei 
barre!, and while the industry operated 
at approximately 46 per cent of capacity 

The first important 1932 cement con 
tract is reported to have been taken at 
the equivalent of 64c. per barrel at-the 
mill, or at less than 50 per cent of the 
1931 average price, while reliable fore 
casts of consumption for 1932. place 
the required tonnage at 100 to 110 
million tons, or less than 40 per cent of 
capacity. Thus the selling price of 
cement is apparently going to continu 
its decline, while the constantly shrink 
ing ratio of production wil! further in 
crease the actual cost of manufacture 

Obviously, the cement industry must 
create a new plan of operation that will 
make possible greater balance between 
production and potential distribution i! 
serious disaster and tremendous eco 
nomic losses are to be averted. Until 
cement can be made and sold so that 
neither the seller nor the buver will sus 
tain direct or indirect losses, no on 
unit in the industry can long prosper 





Schedule of Charges for Sewage Works 


on a Rational Basis 


UNICIPAL engineers are fre- 

quently confronted with the prob 
lem of setting a rate schedule to acquire 
a fund to pay for a sewage system sup- 
ported as a utility. In a committee re 
port by S. A. Greeley and Frank A. 
Marston to the American Society of 
Municipal Engineers at the Pittsburgh 
convention, figures for a city of 10,000 
people and 2,000 connections were as- 
sumed. Of the $500,000 total cost 
$250,000 was allocated to collecting 
sewers, $125,000 to interceptors and 
$125,000 to treatment works. Of the 
$50,000 assumed as the total annual 
cost $35,000 was for bond interest and 
retirement and $15,000 for maintenance 
and operation. The committee found 
as follows: 

Since the entire community benefits 
and land values are enhanced by the 
readiness to serve, taxes should carry a 
portion and the users a portion of the 
cost. As a rational wavy of getting at 


the division the relative costs of the 
long- and_ short-lived structures wer 
investigated. That portion of the plant 
costing $410,000 was given a life of 40 
years without enlargement, and $75,000 
was assumed to require enlargement at 
the end of fifteen vears. The yemaining 
$15,000 was to last fifteen years only. 

In making up the rate basis the user 
were charged with all of the $15,000. 
25/40 of the cost to go for structures 
needing enlargements at the end of fif 
teen years and 15/40 for long-lived 
structures. Their total interest in the 
capital cost will then be about 40 per 
cent. This gives $15,000 for the rate 
schedule to provide if operation only 
is to be covered, and $29,000 ifwopera 
tion plus 40 per cent of capital costs i 
covered. If rates are gaged by charge- 
on the water-consumption basis, the 
above means 7c. must be collected pet 
1,000 gal. when operation alone is paid 
for by users, and 15c. per 1,000 gal 
when operation and 40 per cent of capi- 
tal cost is the basis of the chares 
for use. 
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Engineering Literature 
A Monthly Review of Books and a Listing of New Publications 


Great Service Rendered 


REVIEWED BY 
Professor of 
hale Haven, Conn. 


ADVANCED _MECHANICS OF MaA- 
TERIALS—By Fred B. Seely, M.S., Pro- 
fessor of Theoretical and Applied Me- 
chanics, University of Illinois. New 
York: John Wiley & Sons, Inc. London: 
Chapman & Hall, Ltd. Cloth; 6x9 in.; 
pp. 2°31; line cuts. $5. 

ESIGNING engineers are rec- 

ognizing more and more the im- 

portance of supplementing generally ac- 
cepted procedure in structural design 
with a consideration of the results of 
tests and researches in the field of 
strength of materials. A number of 
technical schools are offering courses 
for graduate students along these lines. 
Prof. Seely in his “Advanced Mechanics 
of Materials” has done a great service 
not only to the engineering profession 
but to those who are engaged in teach- 
ing, in bringing together in a concise 
and readable volume the major results 
of these investigations and adapting 
them, in itself no small task, to teaching 
and study. 

The book is divided into four parts, 
beginning with an excellent and rather 
philosophical discussion of preliminary 
considerations, the assumptions and 
limitations involved in the elementary 
formulas and an unusually clear presen- 
tation of the theory of internal stress. 

In Part II special topics are con- 
sidered, including thick-walled cylinders 
(Lamé’s solution, etc.), the limitations 
of the flexure formula for sections hav- 
ing only one axis of symmetry, un- 
symmetrical bending, curved flexural 
members (closed ring, chain link and 
crane hook ), flat plates and the torsional 
resistance of bars of non-circular cross- 
section. The chapter on unsymmetrical 
bending should be of value to every 
structural engineer. Particular attention 
might be called to the table on p. 100, 
showing the percentage of increase in 
fiber unit-stress and the change in slope 
of the neutral axis caused by a 1-deg. 
inclination of the plane of the loads 
with a principal plane of the cross-sec- 
tion of the beam. A slope of 1 deg. 
means a “bevel” of less than 4 in. per 
foot. In a large I-beam (18-in., 55 Ib. 
and above) the fiber stress is increased 
more than 20 per cent if the plane of the 
loads departs only 1 deg. from the 
principal plane of the section and the 
slope of the neutral axis is changed by 
more than 30 deg. This departure of 1 
deg. will occur if the web of an 18-in. 
I-beam, under vertical loads, is ¥ in. 
out of plumb. The chapter on torsional 
resistance starts with an admirable dis- 
cussion of Bach’s classic work on tor- 
sional stress variation in bars having 
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elliptical and rectangular sections, and 
follows this with an interesting discus- 
sion of the elastic-membrane, or soap- 
film, analogy. 

Part III takes up localized stresses, 
with the resulting stress concentration, 
and describes the various methods of 
analysis: plastic-material, rubber-model, 
polarized-light, and so forth. Part IV 
is an introduction to the analysis of 
stresses in statically indeterminate 
members, particularly by use of the 
elastic strain energy method. 

There is an appendix on properties of 
an area, including first moments and 
centroids, the second moment or moment 
of inertia, and product of inertia. There 
is also an author index and a subject 
index. At the end of each chapter is an 
excellent list of references. 

As an example of engineering design 
the book is a model. The plan is clear 
and well thought out, the text unusually 
simple and well written, the draftsman- 
ship of the many diagrams excellent. 
The book was written primarily as a 
text for graduate students, and it serves 
this purpose admirably. Moreover, the 
literary quality is so high and the whole 
hook so well documented that the 
practicing engineer who wishes to ex- 
tend his reading in the field of mechanics 
of materials will find it a valuable ad- 
dition to his working library. 

2, 
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Needs More Revision 


RAILROAD CONSTRUCTION Theory and 
Practice: A Text-Book for the Use of 
Students in Colleges and Technical 
Schools, and a Hand-Book for the Use of 
Engineers in Field and Office—By Walter 
Loring Webb, C.E., Mem.Am.Soc.C.E,, 
Mem.Am.Ry.Eng.Assoc., Mem.Am. Con- 
erete Inst.; Assistant Professor of Civil 
Engineering (Railroad Engineering) in 
the University of Pennsylvania 1893- 
1901; Major, Engineer Corps, U-.S.A., 
1917-1920. Ninth Edition. Thoroughly 
Revised and Reset. New York: John 
Wiley & Sons, Inc. London: Chapman & 
Hall, Ltd. Flexible; 5x7 in.; pp. 699; 
line cuts and tables. $5. 


HE ninth edition of Webb's well- 

known standard work on the theory 
and practice is disappointing. Though 
it has, according to the publisher’s 
statement, been “thoroughly revised and 
reset,” it is far from being up to date 
on those features of railway construction 
which change constantly—the — struc- 
tures, equipment and costs. A whole 
page is devoted to tile pipe culverts, in- 
cluding a drawing of a “standard” 
vitrified-pipe culvert of the year 1891, 
yet only four lines are devoted to con- 
crete pipe, which has so largely super- 
seded tile pipe. Corrugated-iron cul- 
verts are not mentioned. Arch culverts 
shown are of brick and stone masonry, 
Norfolk & Western standards of 1891, 


plate girders those of the C. M. & St. 
Ry. of 1895, and most of the track fast: 
ings shown are found now only in r: 
way museums. The section on the p 
servative treatment of ties is taken v: 
batim from the edition of 1926 desp 
the great progress made in timber tre: 
ment in recent years. The same n 
be said of many other items, especia!! 
of the illustrations of such things 
locomotive boilers, freight car truc 
and terminal layouts. 

For the railroad man who turns 
the book for its valuable tables and co: - 
cise presentation of some of the u 
changed fundamentals of  railroadin,. 
this is not a great drawback, but to tl 
student who uses the book for study « 
research as to what is accepted mode: 
railroad practice this presentation « 
antiquated matter in an edition date: 
1932 will he highly misleading. 


°, 
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Great Work Completed 


THE BUILDING OF THE CITY: Re- 
gional Plan, Vol. II—By Thomas Adam: 
Assisted by Harold M. Lewis and Law- 
rence M. Orton. New York City: Re- 
gional Plan of New York and Its En- 
virons. Cloth; 9x12 in.; pp. 600; maps 
diagrams and halftones. $25 for thi: 
and the other “plan volume.” $3. eac! 
for eight “survey volumes”; $50 fo 
the entire ten volumes and a copy of tli 
“graphic plan” for mounting. 


INE years of study and planning 

is ably summed up and elucidated 
in the second and final volume of “The 
Regional Plan of New York and Its 
Environs.” This volume is aptly titled 
“The Building of the City.” Fitting) 
it is written by the master planner for 
the work, Thomas Adams. It is a 
pleasure to note that of his two assistants 
in the task Harold M. Lewis is the son 
of the late Nelson P. Lewis, who for 
some years preceding his death was 
chief of the engineering staff of the 
regional plan, and who before that had 
done much notable planning work dur- 
ing his long career as chief engineer of 
the New York board of estimate and 
apportionment. 

“The Building of the City” reviews 
the main features of the regional plan 
in a thoroughly readable manner. To 
give a good background for the forward- 
looking regional plan here presented a 
hundred pages are devoted to such his- 
toric and fundamental subjects as “city 
building in a democracy,” “civic art 
in relation to street planning and archi- 
tecture,” “work and living conditions,” 
and “individuality of communities and 
their common problems.” This and the 
later discussions are constantly en- 
riched by examples of city planning at 
home and abroad. These include a 
review of the original plan of our 
national capital by L’Enfant, guided by 
Washington and Jefferson and assisted 
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nd carried on by Ellicott, and also of 
che replanning of Paris. 

There are chapters on planning land 

nd buildings, zoning, housing and 
transportation terminals. From these 
veneral considerations applicable to the 
whole region Mr. Adams turns to the 
problems of upper and lower Manhat- 
tan, the Bronx and other parts of New 

York and environs. 

The numerous well-chosen and hand- 
somely reproduced illustrations, some of 
which are after colored drawings, en- 
hance the beauty and usefulness of the 
volume. Scores of pertinent views 
cleaned outside of New York City— 
from both Americas, Europe and more 
distant continents—together with com- 
ment on them, add to the breadth of 
treatment in this monumental final 
volume of the Regional Plan of New 
York and Its Environs. 

2, 
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Building an Empire 


GRINGO BUILDERS—By J. L. Allhands, 
Joplin, Missouri, and Dallas, Texas. Pri- 
vately printed. Cloth; 6x9 in.; pp. 283 
photographs. $3 from Clio Press, lowa 
City, lowa. 


N INIMITABLE style and language, 

peculiar to his kind, a contractor has 
presented a most unusual tale of the 
development of that vast territory com- 
prising the lower Rio Grande Valley in 
Texas, an empire in itself. We are 
prone to consider the development of 
virgin territories in the United States 
as belonging to the last century, but 
here is a thrilling story of the opening 
up of a new country in which the action 
takes place in the first fifteen years of 
the present century. 

It is primarily a story of the building 
of the St. Louis, Brownsville & Mexico 
R.R. (now a part of the Gulf ae 
Lines) between Algoa, just outside o 
Houston, south to Brownsville, sarin 
the Gulf of Mexico. However, the 
author wanders far afield from actual 
railroad construction at times and gives 
us interesting historical sketches of 
towns the railroad finally reached but 
which were founded years before the 
coming of the rails. Development of 
irrigation projects, which accompanied 
the settlement of the country, is described. 
Corpus Christi, Brownsville, Blooming- 
ton and Brazoria are some of the places 
so treated. Also the book is rich in 
hiographies of those who have made 
Texas a great state. Just tribute is 
paid to such characters as the Johnson 
brothers, well-known contractors; Col. 
F. G. Jonah, now chief engineer of the 
Frisco lines; Stephen A. Austin, Col. 
Uriah Lott, B. F. Yoakum, Sam Robert- 
son and others closely associated with 
the history of Texas. 

The St. Louis, Brownsville & Mexico 
R.R. was built in three sections, one 
from Robstown south to Brownsville, 
another north from Robstown to Bay 
City and the third connecting Bay City 
and Algoa. All the situations en- 
countered in pioneer railroad building 
are vividly described, including heart- 
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breaking struggles to bridge uncrossed 
rivers on flood rampages of which only 
streams of the’ Southwest are capable. 
The country itself is accurately de- 
scribed, with due attention to the pic- 
turesque old ranches covering areas 
larger than many of our smaller states. 
Even the wild, scrawny longhorn steer, 
a typical Texas product now but a 
memory in these days of more scientific 
stock breeding, is given a chapter in the 
story. 

The author has the power to take the 
reader right into the construction camps 
and out on the grade. His language 
makes one at all familiar with construc- 
tion feel right at home. The old con- 
struction camp scene is thus described: 

There was the magic story teller; and 
on those dark, melancholy days of rain the 
champion poker player came into his own 
It meant sitting in that game of continuous 
gambling, in their none too comfortable 
quarters, filled with smoke and the many 
odors that cling to working clothes, until 
his winrings had cleaned all of his poker- 
inclined buddies, while others, in placid 
contentment, puffed away on their pipes, 
some of which would gag a buzzard, and 
looked on. They bathed only in the facil- 
ities nature provided, if any. 

Yellow fever, that scourge of the 
lowlands, threatened once to stop all 
operations, but “after a rigid shotgun 
quarantine the fever was finally stamped 
out.” Those familiar with construction 
lingo will know that the author is 
describing a main street when he says 
“one-half of Chaparral St., the main 
drag of the city, was under water dur- 
ing rainy spells.” 

In addition to giving the history of 
the older towns, each new village spring- 
ing up alongside the ever-progressing 

rails is described, usually with a bit of 
interesting news concerning the selec- 
tion of a name. 

The author was intimately connected 
with construction operations. He ac- 
knowledges the debt the old grading 
contractors owe to the pioneer Western 
Wheeled Scraper Co. for the equipment 
made available. And last of all he pays 
a heartfelt tribute to the brave women 
who followed their men folks into that 
new country back in the Indian-fighting 
days of the early ranch settlers and 
later in the days of railroad building. 

All in all, it is a real story of engi- 
neering, construction and pioneering. 


—— — 


Overlooked Control Elements 


PRICING FOR PROFIT: The Golden Rule 
of Business—By W. L. Churchill, M.Am. 
Soc.M.E., Consulting Industrial Econo- 
mist-Engineer. New York: The Mac- 
millan Co. Cloth; 6x9 in.; pp. 271. $3. 


LTHOUGH a comprehensive discus- 

sion of the large and diverse title- 
subject, “Pricing for Profits,” Mr. 
eee book is addressed particularly 

“elements that control profit making 
thet have been generally overlooked or 
unidentified as profit-controlling fac- 
tors.” The author states that for fifteen 
years he gave consulting and manage- 
ment service with profit betterment in 
mind and that his book summarizes his 
findings during the last ten years in “a 
search for the correctible causes of 


409 


the inadequate earnings of so many 
of our excellently 
enterprises,” 

The comprehensive character of the 
discussion is partly indicated by the tol 
lowing listing of some of the thirteen 
main divisions of the book, under each of 
which there are a number of chapters: 


managed business 


“profit requirements “the law of 
quantity,” “pricing for profit,” “good 
will,” “wages, salaries and_ profits,” 


“synchronizing sales and production,” 
“advertising,” “reducing costs.” 

The real meaning of “pricing for 
profit” is thus summarized by the author 
in the last words of his book: 

Profit is an obligation that we owe si 
ety, as all progress is derived from profit 
It is therefore the obligation of all of u 


to conduct all of our price calculations 
upon a basis that will be profitable to all 





concerned. Not from sentiment but because 
of our obligations to past and future ge! 
erations and so that we may make our ft 
contribution to the progress of humanity 
This is the real meaning of pricing for 
profit. 

~-— fo 


Less Control Urged 
REGULATION OF PUBLIC UTILITIES 

A Crucial Problem in Constitutional 

Government—By Cassius M. Clay. New 

York: Henry Holt and Co. Cloth; xs 

in.; pp. 309; $3.50. 

VERY readable presentation of a 

complicated subject is made by Mr. 
Clay in his review of the background 
of our present system of regulating pub- 
‘ic utilities. That system, as he views 
it, to be properly understood must he 
considered in the light of developments 
in the application of the fundamental 
principles of the federal Constitution 
and amendments thereto since they were 
first written. For that reason he be- 
gins his analysis with observations 
on the background of the Constitution 
and of the 14th Amendment, the real 
source of much of the litigation from 
which present views on rate making 
have come. 

Mr. Clay lays particular stress upon 
the human element involved in court 
decisions and upon the 
changes which the make-up of the 
supreme court and changes in the 
opinions of its members have brought 
about. Thus: 


progressive 


Because the Constitution mostly embodies 
general principles, the inquiry as to whether 
the act of a state legislature, or a commis- 
sion lawfully constituted by it, allows a 
public utiity a fair return upon the value 
of its property raises questions about which 
men differ, and judges, the human ministers 
of the law, can, and do, in complete hon- 
esty, decide according to their deep-seated 
convictions. Because these questions arise 
out of, and have their being in the bewild- 
ering maze of a complex national life, 
there is an inescapable human element— 
the point of view, the economic and politi- 
eal philosophy and the social outlook of the 
individual judge. 


Mr. Clay finds the minority opinions 
of the supreme court of special interest 
as indications of the future course of 
utility regulation. “Perhaps,” he states, 
“when the historic record is complete, 
the ru'e of the future may be found to 
have been foreshadowed in the prophetic 
dissents of the past.” 

Working from this premise, Mr. 
Clay finds reason to expect an improve- 
ment in what he now considers to be an 
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undesirable situation. In his conclu- 
sions Mr. Clay says: 

The attempt of the majority of the 
supreme court, by the emphasis placed 
upon reproduction costs, to control com- 
mission's findings of value represents an 
excursion by the court into controversial 
economics. It is further an exercise by 
the court of economic control under the 
guise of conceptual legal logic. A _ reces- 
sion by the court from the current doctrine 
of present fair value will leave the duty 
of fixing rates that are fair from a business 
standpoint where under a view which has 
found favor with the court in other days it 
properly belongs—with the state commis- 
sions and other regulatory bodies. 

Evidence of this recession Mr. Clay 
finds in decisions since two new judges 
took their place on the bench. The 
minority, who in the preceding years 
had raised their voice against extensions 
of federal authority into the province of 
the states, he now finds writing the ma- 
jority opinions. With this change, the 
authof finds hope of support of his essen- 
tial thesis, which is “that public regula- 
tion, at least of electric utilities, should 
be left, so far as is compatable with 
national interest, to the separate states.” 

2. 
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Large and Unique 
Sewage-Works 


CITY OF BRADFORD (England) Works 
of Sewage Disposal, with Some Historical 
Notes on Problems arising in connection 
with the Treatment of Effluents from 
the Textile Industries, 1870-1931—Third 
and Revised Edition. H. Wontner-Smith, 
Engineer Sewage Department, Bradford, 
England. Stiff Paper; 6x10 in.; pp. 91; 
folding maps and profile. 

HE sewage of Bradford, England, 

is unique because of its heavy 

charge of wastes from textile industries, 
particularly dirt and fat from wool 
washing. These wastes finally led the 
city, some years ago, to adopt a plan 
to treat its entire sewage by a com- 
bination of chemica! precipitation and 
trickling filters, an important element 
of the former process being grease re- 
covery on a large scale. After years of 
construction in installments the works 
were completed not long ago. The 
sewage department has now published a 
handsome, interesting, informing and 
well-illustrated brochure outlining briefly 
the growth of Bradford as an industrial 
center, giving the history of sewage 
treatment there before the new works 
were undertaken and describing the new 
plant in considerable detail 


2, 
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Outside Reading 
THE BOOK OF. METALS—By Donald 
Wilhelm, Author of “Theodore Roosevelt 
as an Undergraduate,” “Writing for 
Profit,” “‘The Story of Steel,” ete. New 
York and Londen: Harper & Brothers. 
Cloth: 6x10 in; pp. 341; five photo- 
graphic studies by Margaret Bourke- 


White and other illustrations. $4. 


HIS book is planned to explain to 

a fourteen-vear-old boy the origin, 
manufacture and use of the numerous 
metals that find application in our 
modern scheme of civilization. There 
is something to be said for such a plan 
even when the book is intended for 
adults, for many of us are juveniles in 
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metallurgy and its diverse branches. 
So this book should be of general in- 
terest. It is not written in technical 
language but on the contrary goes to 
the other extreme of being ultra-popular 
in style, dramatizing too many common- 
place happenings and surrounding ex- 
cellent description with too much narra- 
tive. But that is a personal opinion of 
the reviewer. The book contains many 
data both useful and informing. It also 
is authentic, for, as the author states, 
each chapter has been read and approved 
by well-qualified metallurgists. The 
compass of the book is given by a list 
of chapter headings—iron, wrought 
iron, cast iron, steel, alloy steels, alumi- 
num, copper, brass, bronze, nickel, lead, 
tin, gold, silver and platinum. 


Astronomy for Engineers 


A TEXTBOOK OF PRACTICAL ASTRON- 
OMY: Primarily for Engineering Stu- 
dents—By Jason John Nassau, Professor 
of Astronomy, Case School of Applied 
Science. New York and London: 
McGraw-Hill Book Co. Inc. Cloth; 6x9 
in.; pp. 225; illustrations, tables and 
line cuts. $5. 


REPARED especially for civil en- 

gineering students in their study of 
astronomy as it relates to the practice 
of surveying, Prof. Nassau’s book will 
be found of value also by the engineer 
or surveyor who must refresh his 
memory upon the determination of 
bearings and like matters. It will also 
be found of interest to engineers whose 
college training in astronomy was car- 
ried forward under the tutelage of a 
pure scientist who knew nothing of the 
type of astronomy that should be taught 
to engineers and cared less. 


aceite 


Rail and Highway 
Curve Problems 


ELEMENTS OF CURVE 
toad, Railway and Racing Track on 
Natural Transition Principles, with spe- 
cial notes on road planning in terms of 
British and Metrical Units—By F. G. 
Royal-Dawson, M.Inst.C.E.,  M.Inst.T.; 
Late Professor of Roads and Railways, 
Royal School of Engineering, Cairo; 
Former Chief Engineer and Director of 
Civil Engineering, Indian Railway Board. 
With a Foreword by Sir Henry P. May- 
bury, G.B.E., K.C.M.G., G.B., Vice-Pres. 
Inst.C.E. ; Late Director-General of 
Roads; Consulting Engineer to the Min- 
istry of Transport. London: E. & F. N. 
Spon, Ltd. New York: Spon & Chamber- 


DESIGN for 


lain. Cloth: 5x7 in.: pp. 230: line cuts 
and tables. $3. 
GRAPHIC SOLUTION OF ROAD AND 


RAILWAY CURVE PROBLEMS with 
the aid of Lemniscate Transition Curves 
—By F. G. Royal-Dawson, M.Inst.C.E., 
M.Inst.T., Author of “Elements of Curve 
Design for Road, Railway and Racing 
Track.” London: E. & F. N. Spon, Ltd. 
New York: Spon & Chamberlain. Paper: 
5x8 in.; pp. 12; line cuts. 5c. 


oe and highway engineers 
concerned in curve problems, es- 
pecially those of the transition curve, 
will find this book by Prof. F. G. Royal- 
Dawson on the general subject of 
curves and his pamphlet upon the 
graphic solution of curve problems of 
considerable interest. In addition to 





covering the fundamental 


: princip 
underlying the simple highway or 
way curve Prof. Royal-Dawson tre 


of transition curves, superelevat; 
widening roads at curves, road ju; 
tions and speedways and _ racetra 
Much space is devoted to  transiti 
curves, especially the lemniscate, wh 
is treated in detail in the sepa: 
pamphlet. Both feet and meters 

employed extensively in the compu: 
tions to broaden the usefulness ot | 


book. The section on road inter, 
tions does not touch upon recent . 
velopments along that line int! 
country. 

——-feo — 


Construction Operations 


STANDARD CONSTRUCTION METHO! 
—By G. Underwood, Construction fn: 
neer, Author of “Estimating Constr: 
tion Costs.” Second Edition. New Yo 
and London: McGraw-Hill Book 
Flexible; 6x9 in.; pp. 501; photograp 
and line cuts. $5. 


HERE are very 
methods that can be classified 
standard. Most of those that may | 
so classed this year will be improv 
upon in another season or two. Ther: 
fore, Mr. Underwood is dealing wit 
what might be termed current constru: 
tion practices rather than standar 
methods. The field of construction 
so large and diversified that it is in 
possible to cover more than a few fund: 
mentals of construction methods in 
single volume. Within these limita 
tions the author has done an excellen' 
job. He has brought up to date a wor! 
first published less than five years ag: 
It is reasonable to assume that in an 
other five years additional revision wil! 
be necessary. But for the time being 
for those who rely upon books for thei: 
construction experience or to refres! 
their memory for certain procedure 
Mr. Underwood has provided a useful! 

service. 


few constructi: 


mab tn 


New Books and 
Revised Editions 


[Those desiring copies of the books listed 
below or mentioned elsewhere in this se. 
tion should order them from the publishe: 
or from their local booksellers.} 


AIR CONDITIONS AND THE COMFORT 
OF WORKERS: Industrial Health Serie 


No. 5, Policyholders’ Service Bureau, 
Metropolitan Life Insurance Co. Pape! 
5x8 in.; pp. 20; illustrations. Free on 


request to the Metropolitan Life Insur- 
ance Co., New York City. 


ARTIFICIAL LIGHT AND ITS APPLICA- 
TION IN THE HOME—Prepared by the 
Committee on Residence Lighting 0! 
Illuminating Engineering Society, Mari 


quita Dygert, Chairman. New York an! 
London: McGraw-Hill Book Co. In 
Cloth; 6x9 in.; pp. 145; illustrations 
$1.50. 


Although written primarily as a textboo!} 
for students of home lighting, this com- 
pilation of data relating to light values: 
modern lighting fixtures, house wiring an: 
lighting elements will be found of value to 
those interested in aeevens the lighting 
conditions under which they live and work 
A dictionary of illumination terms is _ in- 
cluded, also a colored chart of the reflec- 
tion factors of colored surfaces. 


COUNTY GOVERNMENT: An Annotated 
List of References, June 1, 1915, to De« 
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31, 1931—Compiled by M. Margaret Kehl. 
Paper; 6x9 in.; pp. &. je. from Mu- 
nicipal Reference Library, Municipal 
Building, New York City. 


‘VAPORATION FROM FREE WATER 
SURFACES—By Car! Rohwer, Associate 
Irrigation Engineer, Bureau of Agricul- 
tural Engineering, in cooperation with 
the Colorado Agricultural Experiment 
Station. Technical Bulletin No. 271, 
U. S. Department of Agriculture. Paper; 
6x9 in.; pp. 96; tables, photographs and 
line cuts. 25c. from Superintendent of 


Documents, Washington, D. C. 


"ARM GAS ENGINES AND TRACTORS— 
By Fred R. Jones, M.Am.Soc.A.E., Asso- 
ciate Professor of Agricultural Engineer- 
ing, Agricultural and Mechanical College 
of Texas; M.Am.Soc. of § Agric.E. 
{McGraw-Hill Publications in Agricul- 
tural Engineering, Daniels Scoates, A.E., 
Consulting Editor.] First Edition. New 
York and London: McGraw-Hill Book 
Co. Ine... Cloth; 6x9 in.; pp. 485; line 
cuts, photographs and tables. $3.75. 
\ textbodk based on fifteen years’ experi- 
enee in teaching of both collegiate and non- 
-ollepiate students. The author hopes the 
book will be useful “to instructors in voca- 
tier al work dealing with farm-type engines 
and tractors, to mechanics and service men, 
and to owners and operators of stationary 
engines and tractors.” 


GRAPHIC STATICS—By Seibert Fairman, 
M.S.,M.E. Assistant Professor of Applied 
Mechanics, Purdue University, and 
Chester S. Cutshall, M.S. Ch.E., Assistant 
Professor of Applied Mechanics, Purdue 
University. First Edition. New York 
and London: McGraw-Hill Book Co. Inc 
Cloth; 6x9 in.; pp. 143; line cuts, $1.75. 


Based on notes developed during fifteen 
vears in a course for engineering students. 
Designed primarily for undergraduates in 
mechanical engineering; has features, the 
authors state, that should be of value in 
other departments. Has chapters on 
trusses and bents, expected to be useful to 
students in civil and in aeronautical engi- 
neering and chapters on cranes and ma- 
chines, 


HANDBUCH DES HOCHBAUES: TBerech- 
rung, Dureh-Bilding und Ausfuhrung— 
Von Ing. Robert Schindler. Vienna: 
Julius Springer. Cloth; 6x9 in.; pp. 709; 
906 illustrations in the text. 39 marks. 


INTERNATIONAL ENQUIRY INTO COST 
OF LIVING: A Comparative Study of 
Workers’ Living Costs in Detroit 
(U.S. A.) and Fourteen European Cities. 
Geneva, Switzerland: International 
Labor Office. London: P. S. King & 
Son. Boston, Mass.: World Peace Foun- 
dation, 40 Mount Vernon St. Paper : 
6x9 in.; p. 209; tables. 73s. in England; 
$2 in America. 

Originated by a request to the International 
Labor Office from the Ford Motor Co., 
London, for relative costs of living in 
European cities in which the company al- 
ready had or proposed to establish fac- 
tories. After that office had supplied data 
in hand, the Twentieth Century Fund of 
Ltoston, Mass., offered to meet the cost of 
a special inquiry. Detailed studies were 
made of the living standards and costs of 100 
families the heads of which were employed 
at $7 a day by the Ford concern in Detroit. 
These figures, with explanations, were sent 
to Europe and corresponding data, so far 
as feasible, were gathered in fourteen Con- 
tinental cities. joth American and foreign 
data are given under similar heads (food, 
housing, insurance, taxation, etc.) There is 
also a brief comparative summary. Al- 
though the inquiry was made for a very 
special purpose and has as its American 
basis of comparison Detroit families under 
unusually favorable wage conditions, the 
exhibit and conclusions promise to be of 
much interest to many industrialists, econ- 
omists and particularly to students of social 
problems. 


LEISTUNGSVERSUCHE 
SCHINEN—Von Prot. 
3erlin, und Prof. Otto Graf, Stuttgart. 
Heft I, Mitteilungen des Forschungsin- 
stitutus fiir Machienwesen bein Bautrieb. 
Berlin: VDI-Verlag G.m.b.H. Paper; 
8x12 in.; yp. 26; tables, halftones and 
line cuts, some on folding plates. 7.5 
marks. 


MEMORIA ADMINISTRATIVA Y DE- 
SCRIPTIVA de las Obras de la Carretera 
Central [Central Highway]. Havana: 
Secretary of Public Works. Four vol- 
umes. Paper; 7x10 in.; pp. 263, 269, 258. 
344; many tables and illustrations, some 
on folding plates. Public document, to 
be obtained from the public-works de- 
partment. 


Two volumes consist of documentary and 
two of descriptive matter, the whole cover- 


AN MISCHMA- 
George Garbotz, 


ing the period from 
completion of the highway extending the 
leneth of the island The American con- 
tractors for the road were Warren Broth- 
ers, Boston. Manuel A. Coroalles was chief 
engineer for the Cuban government. 
MERITS OF TURBO-CHARGING OF 
DIESEL ENGINES—By Alfred J. Buechi, 
Winterthur, Switzerland. Abridgement 
of a paper read before Kikai Gakkai and 
Zosen Kyokal May-June, 1931. Paper ; 
9x12 in.; pp. 29; illustrations. For copies 
of the paper address the author, as 
above. 


THE PARADON OF PLENTY—By Harper 
Leech, with an introduction by Virgil 
Jordan New York and London: 
McGraw-Hill Book Co., Inc. Cloth; 6x9 
in.; pp. 203; $2.50. 


PREMINIER CONGRES INTERNA- 
TIONAL due Béton et du Béton Arne 
{First International Congress for Con- 
erete and Reinforced Concrete 1930]. 
Second Edition. Liége, Belgium La 
Technique des Travaux, 196 Rue Grety. 
Two volumes. Stiff paper; 10x13 in.; 
pp. 540 and 401; halftones and other 
illustrations, some on folding plates. $10. 

A second printing of the many papers read 

before the congress on concrete held at Liége 

in September, 1930. The papers were pre- 
sented in French, English and German, 
according to the country of each author,, 
and are printed in like manner, but each 
is preceded by a brief summary in all three 
languages. Most of the papers are in 

French. Many branches of the main topic 

are deelt with. Some notable structures 

are described and well illustrated 


SAFETY IN THE HANDLING AND 
OF ENXPLOSIVES—Pamphlet No. 
published by Institute of Makers of Ex- 
plosives, 103 Park Ave., New York City. 
Paper; 6x9 in.; pp. 63; line Free 
on application. 


THE STORY OF NICKEL—By William H 
Baldwin, Public Relations Counsel to the 
International Nickel Co., Ine Paper ; 
6x9 in.; pp. 44; illustrations. 

SURVEYING MANUAL: A 
Field and Office Methods for the Use of 
Students in Survevying—By William D 
Pence, M.Am.Soc.C.E., Sometime Pro- 
fessor of Railway Engineering, Uni- 
versity of Wisconsin, and Milo 8S 
Ketchum, M.Am.Soc.C.E., Se.D., Dean of 
College of Engineering and Director Engi- 
neering Experiment Station. University 
of Illinois. Fifth edition. New York and 
London: McGraw-Hill Book Co. Flex- 
ible; 5x8 in. pp. 363; illustrations. $2.50 

In this edition, which brings the total 

printing to 57,900, the preface states that 

“the text has been critically reviewed, the 


the inception to the 


USE 
17, 


euts 


Manual of 


illustrations have 
graved to a larger s« 
book has been reset. 
train the student by 
surveying rather 
of surveying.” 


TABELLEN 


been revised and ¢ 

ale, and the entire 
The aim has been to 
means of a study ot 
than to teach the trade 


UND DIAGRAMME fur Was: 
serkamp Berechnet aus der Spezifischen 
Warme—Bearbeitet von Ose. Knoblauch 
and others. Second edition. Munich and 
Berlin, Germany R. Oldenbourg. Stiff 
paper, cloth back; Sx11 in.; pp. 40; fold- 
ing diagram in pocket . 4.6 marks. 


TESTS OF PLAIN AND REINFORCED 
CONCRETE MADE WITH HAYDITE 
AGGREGATES: <A_ Report of an In- 
vestigation conducted by the Engineering 
Experiment Station, University of Ill 
nois, in cooperation with the Western 
trick Co By Frank E. Richart and 
Vernon P. Jensen. Paper; 6x9 in.; pp 
82; illustrations. ite. from Engineering 
Experiment Station, University of lili 
ncis, Urbana, Il. 


TOPOGRAPHIC SURVEY of the Uppe: 
Mississippi River and the Application of 
\erial Photography to Map Work—HEy 
W. N. Brown, President W. N. Brown, 
Inc., Washington, D. C. Reprinted fron 
the Baltimore Engineer, January, 1% 
Paper: 8x11 in.; pp. 4 


THE USEFULNESS OF MATHEMATICS 
to Engineers—By P. W. Ott, Associate 
Professor of Mechanics. Cireular 27, 
Engineering Experiment Station, Colum- 
bus, Ohio. Paper; 6x9 in.; pp. 15; illus 
trated. 

THE USE OF MODELS IN THE SOLE 

TION OF INDETERMINATE STRUC- 

TURES—Py George kK. Beggs, C.E 

Professor at Princeton University, 

ton, N. J. Pape: ; 

photographs and line 


HAT 1060 REPRESENTATIVE CITIES 
PAY FOR ELECTRIC LIGHT AND 
POWER UNDER MUNICIPAL OWNER 
SHIP: Rates in Effect 1931, With Brief 
Description Giving Output, Number of 
Services, Type of Power, Revenues, Ex- 
penses, Gross Profits and Valuation. 
Compiled by C. F. Lambert. Kansas 
City and Los Angeles: Burns & MeDon 
nel Engineering Co. Paper; 6x9 in.; 
pp. 56; $1. 

lesides the 


Prince- 
7x10 in.; pp. 12 
cuts, 


data indicated in 
there is a table summary giving monthly 
eosts per residence and commercial con- 
sumer for 50 and for 250 kw.-hr. consump- 
tion and the average income per kilowatt- 
hour generated The data thus far men- 
tioned are for cities in the United States 
\ small amount of information is given for 
twenty municipalities served by the Ontario 
Hydro-Electric Power Commission (Canada). 


the sub-titl 


Letters to the Editor 


Hand Labor Defended 


Sir—Your editorial entitled ‘More 
Than a Shovel Buried,” in the March 3 
issue, is consistent with your previous 
policy in commenting on similar inci- 
dents where hand labor has been re- 
sorted to as a means of unemployment 
relief, but I do not believe it gives a 
very impartial view of the issue in- 
volved. You speak of “the grocer, the 
butcher and the clothier’” who feel the 
“lowered spending power of the mechan- 
ics upon whom they depend for their 
livelihood,” but you do not mention the 
added trade that the grocer, butcher and 
clothier get from the 100 new workers 
who may have previously been in actual 
want. 

Without discussing the question as to 
whether or not the machine age is not 
actually responsible for much unemploy- 
ment, a few moments’ calculation will 
demonstrate that the labor cost for buy- 
ing, operating and maintaining the 


steam shovel in question will be ex- 
ceeded in less than a year by the use of 
equivalent hand labor. It is a more ex- 
pensive means of excavation—of course 
-—but surely as a temporary mode of 
helping relieve actual want there is a 
word to be said for it. The money spent 
on hand labor helps those who need it 
most and goes directly into circulation to 
buy the basic necessities of life. 

After all, is the cheapest way always 
the best way? There are protests that 
public money is thus wasted in returning 
to primitive methods, but how would 
these sums spent on human welfare com- 
pare with the annual waste due to cor- 
rupt city administration ? 

Whatever the solution of the present 
business depression may be, it is not 
necessarily a forced return to the 
methods that broke down in 1929. It 
may possibly be good to try something 
different. 


Rethlehem, Pa, 


March 7, 1932. Bruce JoHNston. 








Denver Sells $400,000 Bonds 
“Over the Counter” 


Denver, Colo., sold $400,000 worth of 4 
per cent municipal building bonds “over 
the counter” at the city hall during the 
month of February. This is very en- 
couraging for the city, following its failure 
to sell $2,500,000 of these bonds (funds 
to be used for completion of new city hall 
and court house now under construction) 
last summer. To relieve the situation 
then the mayor authorized the purchase, 
from municipal funds in banks, of 
$1,100,000 of the securities. Later the 
building fund ran out and the administra- 
tion was forced to borrow $500,000 from 
the city water commission payable this 
spring. In order to repay the loan and 
raise more money to continue the building, 
the “over the counter” sale was started, 
the bonds being offered at slightly 
below par. 

— 


Seattle City Officials 
Face Salary Cut 


With the election of John F. Dore, on 
March 8, as mayor of Seattle, Wash., the 
city faces many changes in its government. 
Among Mr. Dore’s campaign promises is 
slashing of salaries in excess of $3,000, in- 
cluding reduction of his own salary from 
$7,500 to $5,250. 

Mr. Dore has announced that he will 
appoint Don Evans, former county engi- 
neer and now county commissioner of 
King County, city engineer, but at a salary 
of $5,250 instead of $8,000 which the posi- 
tion now pays. 

J. D. Ross, superintendent of lighting. 
will be retained in office, but his salary 
will be reduced from $7,500 to $5,000. 

2. 
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Low Road Costs Make Profitable 
Bonds Sold Below Par 


Recently in St. Louis County, Missouri, 
$1,500,000 worth of bonds were sold for 
$27,750 below par, but according to the 
county engineer the money received from 
the . ond sale will still build more concrete 
pavement than was planned when the bond 
issue program was adopted. Concrete 
pavement is now being built at costs which 
make the present dollar worth $1.60 com- 
pared with its value two years ago 

°, 


——fo-— 


German Construction Industry 
at 20 Per Cent 


Decline of construction in Germany is 
shown by 1931 figures to be unusually 
severe. At the beginning of December only 
20 per cent of the capacity of the construc- 
tion industry was occupied, and the number 
of unemployed in the industry was esti- 
mated at 13 million. As there has been no 
marked change in the situation during the 
early part of 1932, the figures may be taken 
as applicable today. 


Virginia Takes Over 
All County Roads 
In the State 


FORWARD STEP taken by the gen- 

eral assembly in Virginia is the taking 
over by the state of maintenance and con- 
struction of all county roads unless some 
of the counties exempt themselves from 
the act under the local option clause 
caused to be inserted in the bill by Gov. 
Pollard. This action will increase the 
mileage under state control from about 
8,000 to about 40,000. 

The state will take the gasoline tax now 
going to counties, and will supplement this 
with an additional appropriation of $2,000,- 
000 from funds from the primary system 
for use on the secondary system of roads. 

Cities, for the first time, will share in 
gasoline tax revenue, getting $2,000 a 
mile for streets traversed by highways. 
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Holds Performance Bond for 
Material and Labor 


The U. S. supreme court has s: 
tained the ruling of the Mississi; 
courts holding that the Hartford A 
cident & Indemnity Co., which furnish. 
a performance bond for the constructi: 
of a hotel at Natchez, is responsible { 
the debts incurred by the contractor 
material and labor. Despite the conte 
tion of the bonding company that it \ 
required only to guarantee the compl: 
tion of the building and was not bou 
to satisfy the claims of subcontracto: 
the Mississippi supreme court held th 
the state law does not permit such a 
exemption. 

In reviewing the matter, the Unite: 
States supreme court has decided tha 
no issue has been raised that wou! 
warrant reversal of the action of tl. 
lower court. The decree of the Mi 
sissippi court therefore has be 
confirmed. 


Favor Public-Works Expansion for 
Business Reconstruction 


Engineers join with economists in supporting unemployment re- 
lief by municipal construction at hearing before Senate committee 


N HEARINGS on the La Follette 

public-works relief bill (Senate bill 
2419) on March 9 to 11 before a Senate 
subcommittee at Washington, testimony 
was presented by engineers, economists, 
architects and contractors strongly favor- 
ing the proposal to maintain and in- 
crease public works by direct federal ap- 
propriation and by federal loans to cities 
and other local governments. The La 
Follette bill carries a 54 billion dollar 
bond issue, of which 3% billion would be 
available under authority of a board to 
loan to local governments for public 
work. Other parts of the total fund 
would be applied to road construction 
and grade crossing work. The bill in- 
cludes a provision for unifying the en- 
gineering construction work of the War 
Department, Navy Department,  Rec- 
lamation Bureau, Supervising Architect 
and Bureau of Public Roads under 
an administrator of public works, for 
both normal and emergency purposes. 
The emergency appropriation, however, 
would cease to be available as soon as the 
index of industrial production reaches 
normal. 


Witnesses heard by committee 


Witnesses included John Sloan, ar- 
chitect, New York; Sanford E. Thomp- 
son, engineer, Boston; John P. Hogan, 
engineer, New York; Malcolm Pirnie, 
engineer, New York; F. L. Cranford, 
contractor and banker, Brooklyn; R. C. 
Marshall, Jr., contractor, New York; 
Willard Chevalier, publisher director, and 
F. E. Schmitt, editor, Engineering News- 





Record; Prof. Willard L. Thorp, econo 
mist, Amherst College; Prof. W. H 
Loucks, economist, University of Penn- 
sylvania: M. S. Rukeyser, economist, 
Columbia University; W. J. McGrady, 
American Federation of Labor, Wash- 
ington; A. L. Gayer, economist. Colum- 
bia University; and John A. Simpson, 
Farmers Union representative. 

According to the economists a large 
program of public-works expansion is 
the best available means of checking 
price decline and creating new purchas- 
ing power under present conditions, and no 
difficulty should arise from the issuance of 
the bonds, especially if they are issued 
only as needed. Fears of disturbing the 
money and invesiment market are unwar 
ranted, they stated. 


Bill would build confidence 


Mr. Sloan decried the “obsession of 
balanced budgets,” and asserted that the 
bill offers the only feasible device for 
bringing about reconstruction from the 
present disorganized industrial and com- 
mercial level. Congress has never had 
such opportunity as now, said Mr. Sloan, 
to build confidence and activity quickly 
from the present uncertainty. 

Mr. Pirnie, after citing the recent 
survey of waterworks needs by the 
American Water Works Association, 
which showed opportunity for spending 
$500,000,000 on waterworks improve- 
ments to advantage, spoke of the hostile 
attitude taken by the Investment Bank- 
ers Association toward municipal bond 
issues, expressed in a resolution adopted 
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<t summer, and the difficulty in selling 

wnds at reasonable rates that developed 
then, or soon afterward. He supported 
the proposal to assist cities in financing 
their public works. 


Much state work abandoned 


Mr. Hogan said that at present about 
35 per cent of municipal and state con- 
struction work has been abandoned and 
the progress of the movement in the 
same direction may lead to a total 
abandonment of 50 to 60 per cent. From 
this estimate and from the data fur- 
nished by the increasingly large number 
of engineers who are being assisted by 
the Professional Engineers Committee 
on Unemployment, he forecast the pos- 
sibility of a large increase in unemploy- 
ment due to construction. As an in- 
stance of the relation of construction, 
unemployment and relief he cited the 
recent cut of $21,000,000 in road con- 
struction by New York State and the 
immediately subsequent appropriation of 
$19,000,000 by the state for relief work. 
In order to make it possible to finance 
state and municipal construction projects 
he proposed, instead of the loan provi- 
sion of the bill, a public corporation 
similar to the Reconstruction Finance 
Corp. to buy the securities of cities and 
hold them until they could be resold. 


Decrease in construction noted 


This proposal was supported by Mr. 
Schmitt, who presented figures on the 
decrease in construction during the latter 
part of 1931 and the even more rapid 
decrease since then. On the basis of 
contract lettings during the first two 
months of 1932, he estimated that con- 
struction volume this year may drop to 
about half the 1931 volume unless 
present tendencies are soon reversed, and 
placed the additional unemployment due 
to reduction in municipal and_ state 
public-works projects at a million work- 
ers. He supported the principle of the 
bill, but considered the method of ex- 
tending loans proposed by Mr. Hogan 
to be preferable under present conditions. 

Mr. Cranford and Gen. Marshall atso 
supported public works expansion as a 
necessary means of preventing a serious 
situation during the coming year. Gen. 
Marshall stated that conditions next 
winter are a matter of grave concern if 
»9 early and considerable expansion of 
business activity is brought about. He 
questioned the bond issue method of 
financing public works, but was not able 
to advance an alternative. 


Public works pay dividends 


Col. Chevalier pointed out that the 
needs of the present situation are very 
pressing, and emphasized that public 
works pay dividends, while breadlines 
do not. He showed that because con- 
struction work serving the public wel- 
fare releases funds into the stream of 
general trade without increasing the 
pressure of goods on the market it is the 
quickest and least disturbing means of 
correcting the existing instability. In- 
dorsing the bill as thoroughly sound, he 
pointed out that its value is quite the 
same for long-time stabilization as for 
the present emergency, and that the 
intelligent use of public works is a vital 
essential for continued success of the 
present capitalistic system of social 
economy. 
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Mr. McGrady cited the percentages of 
unemployed in yarious labor crafts, the 
high figure being 63 per cent for the 
building trades, as against 37 per cent 
for the metal trades and 31 per cent for 
all skilled trades. He looked for no 
marked increase in employment during 
1932 and 1933, and predicted that next 
winter will see as many unemployed as 
last winter unless the government makes 
work. Asserting that the cost of un 
employment is far greater than the cost 
of making employment, he 
himself as out of sympathy witl 
balancing budgets. Among public works 
or aid projects, he laid particular stress 
on loans to housing corporations. 


expressed 
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Large Public-Works Program 


Proposed in Seatttle 


A $20,000,000 public-works program tu 
increase employment in Seattle is con- 
tained in a proposal of a special commit- 
tee of engineers and other technical 
workers, headed by Miles Clark, construc- 
tion engineer, and now under considera- 
tion by the city council. <A similar pro- 
gram of public works outside the city 
limits has been laid before the county 
commissioners by the same group. 

The plan contemplates financing the 
work with an issue of twenty-year gold 
notes which would be acceptable for the 
payment of taxes and purchase of munici- 
pal and county bonds. These notes, ac- 
cording to the plan, would bear no in- 
terest. Sixtv pending public-works proj- 
ects within the city limits are encom- 
passed in the plan, principally on streets 
and bridges. 

The program, Mr. Clark said, is the 
product of several months’ work by mem- 


bers of various Seattle technical societies. 





Pennsylvania R.R. Asks Loan 
for Electrification Work 


In order to continue the work of ele 
trifying its line from New York t 
Washington the Pennsylvania R.R. has 
applied to the Reconstruction Finane: 
Corp. for a three-year loan of $55 


000,000 


Because of conditions in the 


money market the railroad states that it 
will have to discontinue practically all 
work now under way unless it obtain 


the loan 

In addition to $47,000,000 required tor 
he electrification work the railroad est 
mates that it needs for 1932 $2,000,004 
for the Newark terminal work, $9,800,000 


for its Philadelphia improvements 
$1,500,000 for changes at Baltimore and 
$7,850,000 for miscellaneous work. It 
expects to be able to finance part o 
this expenditure without a loan. Wor! 
for 15,000 men will be provided by 1 


proposed expenditures 


> 
. 
° 


To Work for Uniformity 
in Traffic Signs 


Plans for developing cor 
in traffic signs, signals and pavement mark 
ings in both urban and rural districts were 
announced on March 17 by Secretary ot 
Commerce Lamont, chairman of the Na 
tional Conference on Street and Highwa 
Safety, in naming representatives of thi 
National Conference on Street and High 
way Safety to cooperate with representa 
tives of the American Association of Stat 
Highway Officials as members of a joint 
committee of the two organizations. ‘The 
committee is known as the signs and sig 
nals committee E. W ; 


James, of the Bu 
reau of Public Roads, is chairman 


nplete unitormit 










































































Wide World Photos 


SECOND LINK OF NEW YORK’S ELEVATED HIGHWAY OPENED 


The section of the express highway on the 
west side of New York, extending from 59th 
St. to 72d St. at Riverside Drive, was for- 
mally opened on March 9. This section even- 
tually will be linked, by the construction of 
additional sections south of 59th St., to the 
section now in use between Canal St. and 
23d St. The contract for the section from 
23d St. to 38th St. has been let and work is 
expected to begin soon. Between 38th St. 
and 59th St. construction work has been held 


up because of problems connected with the 
proposed new 1,000-ft. ocean liner piers and 
the relocation of trunk sewers. The section 
just opened, from 59th St. to 72d St., is over 
the N. ¥. C. R. R. 60th St. yard and was 
built by the railroad in repayment for land 
received from the city in excess of land con- 
veyed to the city by the railroad in prepara- 
tion for the reconstruction of the 60th St 
yard. Contract for the superstructure was let 
by the railroad to James Stewart & Co. 
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Summer Management Course 
at Penn State 


Pennsylvania State College has announced 
that its seventeenth annual summer course 
in management will be held June 8-16 
under the auspices of the department of 
industrial engineering, with the engineering 
extension department cooperating. The 
taculty for the management course con- 
sists of men well trained in management 
by theory and by practical plant experience. 

This summer course, inaugurated in 1915 
by Hugo Diemer, yearly attracts many 
executives and foremen of all grades of 
education and plant experience. Topics 
this year include: industrial organization; 
principles, methods and applications of pro- 
duction control; trends in personnel man- 
agement; principles of operation study; 
economic control of quantity and quality; 
standard costs; methods of industrial train- 
ing; causes of budget failures; factory 
layout; and the development of executive 
ability. 

2, 
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M.L.T. Is Subivided 
Into Five Departments 


A new plan of administrative organiza- 
tion for the Massachusetts Institute of 
Technology was adopted at a meeting of 
the corporation on March 9. The new 
plan subdivides the institute for admin- 
istrative purposes into five departments— 
school of science, school of engineering, 
school of architecture, division of human- 
ities, and division of industrial coopera- 
tion. In addition, the new plan calls for 
the explicit recognition of the graduate 
school, embracing engineering, science and 
architecture. 

Included in the school of engineering 
will be aeronautical engineering, building 
engineering and construction, business and 
engineering administration, civil and sani- 
tary, chemical, electrical, electrochemical, 
fuel and gas, general, mechanical, mining 
and metallurgical, and naval architecture 


and marine engineering and naval con- 
struction. 
The school of science, which will be 


under Dean Samuel C. Prescott, will in- 
clude biology and public health, chemistry, 
geology, general science, mathematics and 
physics. 

Architecture and architectural engineer- 
ing will be administered under the school 
of architecture, with Prof. William Emer- 
son as dean. 

The new organization provides for an 
administrative council, an informal organi- 
zation which will hold weekly meetings in 
order that all of its members may be kept 
fully informed of progress in various de- 
partments of the institute. 


2, 
~~? — --— 


Locomotive Crane Makers 
to Refuse Used Equipment 


No allowance will be made for used 
equipment in the sale of new or used loco- 
motive cranes, rail shovels or ditchers 
under terms of a resolution passed by the 
Locomotive Crane Manufacturers Asso- 
ciation at a recent meeting in Chicago. 
The members of the association pledge 
themselves not to finance or assist directly 
or indirectly in the financing or disposal of 
used equipment in making new sales. The 








members will also prevent, as far as pos- 
sible, their dealers and agents from assist- 
ing in the disposal of such used equip- 
ment in furtherance of sales of new loco- 
motive cranes, shovels and ditchers. The 
agreement applies only to the sale of re- 
volving Id6comotive cranes traveling upon 
rails, and rail shovels and ditchers. It 
will be in effect until Feb. 1, 1933. 


a 
J. V. Neubert Elected Head 
of Railway Engineers 


J. V. Neubert, chief engineer, main- 
tenance-of-way, New York Central R.R., 
New York, was elected president of the 


J. V. Neubert 


American Railway Engineering Associa- 
tion at its annual meeting held in Chi- 
cago, March 15-16. He succeeds Lewis 
W. Baldwin, president, Missouri Pacific 
Lines. 

Mr. Neubert is a native of Kittanning, 
Pa., and a civil engineering graduate of 
Pennsylvania State College, class of 1899. 
Since graduation from college Mr. Neu- 
bert's entire professional career has been 
with the New York Central. He began 
as a clerk in the engineering depart- 
ment and worked up to the position of 
supervisor of track in 1902. From 1905 
to 1909 he was an assistant engineer 
and then a division engineer on two 
divisions. In 1909 he was appointed 
engineer of track, a position which he 
held until, in 1920, he was appointed 


engineer, maintenance-of-way, New 
York Central Railroad-East. This posi- 


tion he held until his appointment in 
1927 to be chief engineer, maintenance- 
of-way. 

Mr. Neubert has been active in the 
affairs of the American Railway En- 
gineering Association for many _ years. 


a ro 
Port Arthur, Tex., Adopts 
City Manager Plan 


The city manager form of government 
was adopted by Port Arthur, Tex., at an 
election on March 8. Returns from six 
of the eight boxes gave returns of 5,285 in 
favor of the new charter and 1.691 against. 
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Washington Notes 


By Paul Wooton 


Washington Correspondent 


HE payment of prevailing-wage 1 

in the construction of dams, in the 
provement of rivers and harbors and 
flood-control work would be required 
government contractors under the pr 
sions of legislation that has been drafte: 
a special subcommittee of the House |a 
committee. This legislation will be 
sidered by the full committee in the : 
future and favorable action is expe 
The existing prevailing-wage law ap; 
only to the construction of buildings 
the federal government. 

Realizing the difficulty of determinin 
basis for establishing the prevailing-w 
rate for field work, the subcommittee 
specified that the minimum rate must 
be less than the cost of living in the c 
munity concerned. The secretary of la 
is empowered to determine what constitu 
the cost of living in case of a disp 
The bill also will prohibit construct 
work on Sundays and holidays except 
emergencies. It is the intention of 
committee that the measure shall appl) 
work done directly by the government 
day labor as well as to work let un 
contract. 

While not opposed to the principle o 
prevailing-wage rate requirement, the \ 
department has indicated that it would p: 
fer to have the determination of the m 
mum rate left to its own officials rat! 
than to some other government departme 
In testimony before the committee, Ma 
Gen. Brown, Chief of Engineers, express«:| 
the opinion that the secretary of lal 
cannot be expected to be as familiar wit 
conditions as the department concerned. |: 
contractors on river work refuse to ado; 
the right policy toward their labor, G: 
Brown would do subsequent work wi: 
government plant if it should develop th 


such undesirable contractors are | 
bidders. 
Emergency Road Bill 


As this is written it is being predict: 


that the emergency road bill will be passe:! 


by the Senate. While final action on t! 
measure probably will not be taken t! 
week, a vote may come any day. It is ex 
pected that the amendment by Senat« 


Bingham, of Connecticut, will be vote: 


down. That amendment would allot th 
emergency fund on a basis of population 
Its effect, opponents declare, would be t 
disrupt the whole plan of federal aid. Tl: 


distribution of the money was worked ou! 


after long and careful study and in practic: 
has proved very satisfactory, it is con 
tended. There is every reason to believ: 
that the emergency bill, if passed, will b: 
vetoed. 
can be passed over the veto. 


Ring Levee at Monroe, La. 


A ring levee 25 miles in circumferenc: 
probably will be built by the federal gov 
ernment to protect Monroe, La., from th: 
floodwaters of thé Mississippi. An under 
standing to that effect was reached betwee: 
the authorities at Monroe and Major Gen 
Lytle Brown, Chief af Engineers, durin: 
Gen. Brown’s recent visit there. Whik 


the details of the proposed construction a‘ 


Monroe are still to be worked out, Gen 
Brown is convinced that none of the ob 


Its friends, however, claim that it 
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stacles in the way is insurmountable. The 
chief difficulties will be encountered in the 
securing of right-of-way for the levee and 
in making it certain that the federal gov- 
ernment will incur no liability. 


— fo 
Hoover Dam Notes 


Progress of 412 ft. was made in driving 
41x56-ft. headings in the Hoover Dam 
diversion tunnels during the week ended 
March 5. A total of 1,331 ft. of 15-ft. 
bottom bench was removed during the same 
period. Trimming operations preparatory 
to. concreting totaled 1,783 ft. The status 
of tunneling operations to March 5 is 
shown in the following table: 


: Week's Progress to Date 
Tunnel Length Sec. Total Inlet Outlet Total 
No.1} 4,301 H 326 «61,145 «1,941 3,026 

B atin 324 ‘aa 324 

No. 2 3,879 H  (Holedthrough Feb. 3) 3,879 
B 426 558 221 779 

T 620 1,008 531 1,539 

No. 3 3,560 H  (Holed —— Jan. 31) 3,560 
B 605 82 540 1,360 

+ 450 1,070 630 1,700 

No. 4 4,166 H 85 1,817 2,349 4,166 
B 300 oth 450 450 

= 713 463 652 1,115 

All 15,905 H 411 ani eae 14,691 
B 1,331 2,913 

es 1,783 4,354 


H - 41x56-ft. enlarged heading; B - 15-ft. bottom 
bench; T - trimming. 


* * ® 


Excavation for the inlet portal of tunnel 
No. 2 was completed March 4. The con- 
creting of the portal structure was started 
the following day.. Due to the depth of 
mud at the tunnel outlets very little 
progress is being made at these locations. 

* * « 


In the inclined spillway tunnels the 
7x10-ft. top headings are in 392 ft. in 
the Nevada tunnel and 212 ft. in the Ari- 
zona tunnel. The rock at the bases of the 
Nevada intake towers is being drilled. The 
Six Companies screening plant was shut 
down during the week while extensions 
were made to track hoppers and equip- 
ment. Loading of gravel at the pit was 
continued and shipments were made to a 
raw storage dump near the screening 
plant. The mixing plant was operated 
March 5 to provide concrete for cofferdams 
at tunnels No. 1 and No. 4 and for the 
trash rack foundation at the inlet of 
tunnel No. 2. 

+ a * 

The project offices were moved into the 
new administration and municipal buildings 
at Boulder City Feb. 29. Specifications 
have been issued for 30 temporary frame 
three-room_ residences. Bids will be 
opened March 28. Filtered and treated 
water was pumped from the filtration plant 
to the storage tank for the first time 
March 2. The plant has been operated 
continuously since that time. 


°, 


1% 


Georgia County Votes Bonds 
for Public Works 


The voters of Fulton County, Ga., of 
which Atlanta is the county seat, have 
voted a $700,000 bond issue, the vote being 
10,243 for and 1,400 against. Ratification 
of the bond issue insures a building pro- 
gram that will put about 500 men to work 
on construction of fifteen new school 
houses and ten annexes, and enlarging sev- 
eral of the present school buildings. 
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Rubber Discussed 
By A.S.T.M. 
At Cleveland 


HE history of rubber from its earliest 

use, but more particularly since the 
accidental discovery of the vulcanizing 
process by George Goodyear almost a 
hundred years ago, formed the subject of 
the technical sessions at the regional meet- 
ing of the American Society for Testing 
Materials in Cleveland March 9. Five 
papers discussed the manufacture of rub- 
ber products, and seven papers dealt with 
the properties of rubber as an engineering 
material. In addition to the all-day session 
on March 9, several important committee 
reports were offered, various committees 
and subcommittees having met all week. 


Industry gaining impetus 


In almost all the papers and in what 
little discussion of papers there was, em- 
phasis was placed on the fact that the 
technology of rubber products manufacture 
is now receiving its greatest impetus. Many 
papers also referred to the growing knowl- 
edge in the use of latex, particularly for 
consumer products. Latex is the raw rub- 
ber as taken from the tree. About 60 
per cent of it is water, and of the twoscore 
or more chemical constitutents it contains, 
93 per cent are the rubber hydrocarbons. 
Latex is now being made into a wide 
variety of products and suffers little de- 
terioration through age since it is neither 
calendered (which destroys the molecular 
structure) nor compounded with the rein- 
forcing materials familiar to vulcanized 
products to produce high ultimate strength. 

One of the most practical of the papers 
was that one prepared by H. E. Fritz and 
J. R. Hoover, of the Goodrich Rubber Co. 
This paper summarized the industrial uses 
of rubber in resisting chemical action, and 
detailed the resistance of 83 inorganic acid 
solutions, solutions of salts and alkalis 
(including nine plating materials) and 
organic materials, including many food 
products heretofore considered difficult to 
handle. Mr. Hoover reported the recent 
completion of a 32,000-gal. tank car for the 
handling of dilute sulphuric acid under 
pressure. 


Rubber as an engineering material 


Also important among the papers dis- 
cussing rubber as an engineering material 
was the one presented by R. K. Lee, 
Chrysler Corp. Mr. Lee’s paper, read by 
one of his associates, emphasized the fact 
that the automobile industry has been 
greatly hampered in its use of rubber to 
resist both shock and vibration because of 
a popular belief that rubber deteriorates 
much faster than the metal with which 
it is in contact. He reported that but two 
automobiles sold by his company had been 
returned because of unsatisfactory rubber 
motor mountings. He also reported that, 
if properly prepared, rubber would indef- 
initely resist deterioration through contact 
with oil, thereby refuting one popular 
motion. 

In a paper on crude and reclaimed rubber 
read by R. H. Gerke, of the development 
department of the U. S. Rubber Co., Mr. 
Gerke asked that it be thoroughly under- 
stood that reclaim was used as a com- 
pounding material and not as an adulter- 
ant. He reported that the use of reclaim 


415 


had so grown during the past decade that 
in 1928 hali the rubber used was crude 
and half reclaim, and that the ratio even 
now was 35 per cent. 

The principal speaker at the dinner mect- 
ing which ended the symposium was a 
member of the Goodyear-Zeppelin Corp., 
who read a paper prepared by Dr. Karl 
Arnstein, vice-president of engineering 

Important committee action included the 
presentation of (1) a method of making 
freezing and thawing tests for concrete; 
(2) a purchase specification for ready- 
mixed concrete (both from committee 
C-9); a method for making tension tests 
on meta! tubing of all sizes (E-1); a new 
specification for cast-iron culvert pipe 
(A-3). Two papers were recommended by 
committee C-9 for presentation at the 
annual convention; one on the action of 
waters on concrete by B.- Kellam, Hydro 
Electric Power Commission of Canada; 
and one by E. W. Bauman, engineer of 
tests of the Tennessee highway commis- 
sion, reporting numerous field tests on con- 
crete structures. Committee A-2 on steel an- 
nounced preparation of a new specification 
on electric-fusion welded pipe in sizes up 
to 30 in. diameter and took action to 
authorize the preparation of test methods 
for wire and wire rope. The need for a 
specification covering wires and cables for 
suspension bridges was referred to the 
subcommittee on structural steel for bridges. 


2, 
—_—-o—__— - 


Work Found for 1,000 Engineers 
by New York Relief Committee 


Temporary relief work for 1,090 men 
has been found by the Professional Engi- 
neers Committee on Unemployment in the 
New York metropolitan district, including 
Westchester and Nassau counties and 
metropolitan New Jersey. The total value 
of the relief work found, in terms of wages 
paid together with the value of clothing 
contributed and separate contributions for 
administration, now amounts to more than 
$270,000. Direct contributions in cash or 
pledges to the committee amount to $94,600. 

Of the men placed to date only a few 
more than half are members of the national 
engineering societies; 144 are civil engi- 
neers, 144 electrical, 219 mechanical, and 
42 mining engineers. On the other hand, 
contributions to date have come almost 
entirely from members of the four major 
societies. 

Contributions of clothing are needed by 
the committee, especially warm clothing for 
men on outside work. A depot has been 
established in the McGraw-Hill Building, 
330 West 42d St., for the receipt and dis- 
tribution of clothing. 


sacle 


License Law Bills Passed by 
New York Legislature 


Bills to amend the New York state 
education law as it affects the practice 
of engineering and of architecture were 
passed by both houses of the New York 
state legislature before it adjourned on 
March 11. The bills are now before the 
governor for his consideration. The two 
bills make numerous changes to clarify 
the wording of the laws, to eliminate 
sources of conflict between the two 
professions and to simplify administra- 
tion of the laws. 
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Large Concrete Chimney 


A monolithic reinforced-concrete chim- 
ney 492 ft. high with inside diameter oi 
18 ft. at the top was recently built at the 
Neuhof powerhouse in Hamburg, Ger- 
many. It is one of the highest concrete 
chimneys ever constructed. 


ee 


Capital and Contracts 


Issues of new capital for the week ended 
March 12 reached a total of $20,000,000, 
compared with $15,000,000 for the preceding 
week and $146,000,000 in the corresponding 
week of 1931. 

Public bond issues accounted for $9,000,000 
of the total for the week of March 12, 
against $6,000,000 for public work in the 
preceding week. 

Cumulatively, the total for the period 
Jan. 1 to March 12, inclusive, is $128,000,000, 
compared with $910,000,000 in the corre- 
sponding part of 1931. 


NEW CAPITAL 
—1932 
ee 


of Dollars 
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COSTS AND CONTRACTS 



















ENR Index Numbers 



























Cost Volume 
March, 1932 157.24 Feb., 1932 105 
Feb., 1932 161.82 Jan., 1932 121 
March, 1931 194.51 Feb., 1931 198 
Average, 1931 181.35 Average, 1931 220 
Average, 1930 202.85 Average, 1930 260 


19h 100.00 1913 










































This Week's Contracts 


Heavy construction contracts, re- 
ported by Engineering News-Record in 
the week of March 17, with some com- 
parisons, total as follows: 

(In Thousands of Dollars) 


Average of 















Last 























Mar. 17, Four Weeks 

Buildings 1932 1932 193) 
Industrial ...... $1,113 $863 $4,421 
Ee... kan cones 11,901 6,052 14,190 
Streets and roads.. 1,843 2,869 11,877 
Othe construction. 6,675 7.136 28,501 
Tot .. 2+. $21,532 $16,921 $58,991 

Total, all classes, Jan. 1 to Mar. 17: 

1932 . és a ae $213.981 
eee Ataewus .... 617,024 
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Investigating Water Supplies 
of New York State 


Complete data as to the availability of 
potable water supplies in New York State 
is being compiled by a special legislative 
committee, which has filed a preliminary 
report with the legislature. With the 
cooperation of the U. S. Geological Sur- 
vey, the committee has prepared maps and 
tables showing the amount of rainfall for 
every section of the state as well as all 
streams and their watersheds. Water sys- 
tems in operation, both private and public, 
have been studied as to source of supply, 
treatment of water, population served, con- 
sumption and storage capacity. In its 
preliminary report the committee states 
that its final report will serve as a guide 
to the legislature in the formulation of a 
broad water-supply policy and the proper 
regulation of the water supplies of the 
state. 

cnet pales 


Concrete Pavement Yardage 


Below is a tabulation of concrete pave- 
ment yardage awarded in the United 
States during the month of February, 
divided according to roads, streets and 
alleys, and the totals for the two months’ 
period ended Feb. 27: 


During 








February To Feb. 27 

Roads .............3,083,876 5,335,924 
Sek ee 170/857 404,991 
BMGs oo boca Seah 108 38,139 
GMs oe 3,254,841 5,779,054 





SOCIETY CALENDAR 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Atlantic 
City, June 20-24. 

AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual convention, Yellowstone 
National Park, July, date to be fixed. 

AMERICAN WATER WORKS, ASSOCT- 
ATION, annual convention, Memphis, 
Tenn., May 2-6. 

AMERICAN WELDING SOCIETY, an- 
nual meeting, New York City, April 
27-29. 

NEW ENGLAND 
SOCLTATION, 
April 25. 


SEWAGE 
annual 


WORKS AS- 
meeting, Boston, 


CANADIAN BRANCH, American Water 
Works Association, at its annual con- 
vention at Niagara Falls, Ont., elected 
as president W. E. MacDonald, water- 
works engineer, Ottawa, Ont. 

INDIANA SECTION, American Water 
Works Association, met March 9-10 at 
Purdue University, Lafayette. Some of 
the bread-and-butter subjects discussed 
were valve and hydrant _ inspection, 
meter-reading methods, meter damage, 
pressure in services, cross-connections, 
elevated storage, fire protection and man- 
agement problems. Along purification 
lines subjects scheduled included defini- 
tion of a satisfactory water, filter sand 
maintenance, chlorine control and inter- 
pretation of laboratory results to plant 
operation. 

LITTLE ROCK (ARK.) ENGINEERS 
CLUB at its March meeting elected of- 
ficers as follows: president, George D. 
Suter; vice-president, Florance J. Dona- 
hue; secretary-treasurer, W. Terry Feild. 

MID-SOUTH SECTION, American Society 
of Civil Engineers, will hold its annual 
convention in Little Rock, Ark., late in 
April or early in May. 

NEW YORK STATE HIGHWAY CHAP- 
TER. Associated General Contractors of 
America, at its annual meeting in Utica 
on March 9-10, chose as_ president 
George N. Chambers, of Rochester. 

SAN DIEGO ENGINEERS’ CLUB at its 
annual election chose the following of- 
ficers: president, B. D. Phelps; vice- 
president, FE. L. Freeland; secretary, 
H. H. Allen: treasurer, Harry Haelsig. 





Personal Notes 


W. Compton Wrtis, chief deputy engi 
neer of the water department of Wilminc 
ton, Del., has been appointed chief engine: 
succeeding S. Newbold Van Trump, wh 
will take the position of assistant engine 
until June 1, when his connection with th 
department will cease. 


O. D. Conover, for the last three yea: 
vice-president of the Foundry Equipmei: 
Co., Cleveland, and during the precedin: 
ten years foundry specialist and assistan 
chief engineer of the Austin Co., Cleve 
land, has opened an office for the practic: 
of consulting engineering in Cleveland 
He will specialize in the development, lay- 
out and design of industrial plants and 
foundries. 


Obituary 


HERMANN Fouener, of Larchmont, N. Y., 
died on March 9 as the result of a fall 
in January. Mr. Fougner, who was 55 
years old, was born in Norway, and was 
graduated from the Technical School at 
Trondkhen in 1895, coming to this country 
soon thereafter. Mr. Fougner was promi- 
nent in concrete and structural steel design 
and construction, and served various organ- 
izations in technical and executive capac- 
ities. He was with Milliken Brothers, 
New York City, for a number of years, 
serving not only in the New York City 
but in Port Arthur, China, where, as engi- 
neer, he superintended the erection of the 
extensive steel construction at the imperial 
Russian navy yard. He was also the sole 
representative of Milliken Brothers in the 
Far East. Later he was, at various times, 
vice-president of the Thompson-Starrett 
Co., New York City, vice-president and 
director of Thompson & Binger, Inc., New 
York City, and president and chief designer 
of the Fougner Steel Co., New York City, 
which company he founded. 


Rosert Van Deusen, formerly a locat- 
ing engineer on many railway projects in 
this country and more recently county 
surveyor of Tazewell County, IIl., died 
at Pekin, Ill, on Jan. 15. Mr. Van Deusen 
was a native of Kinderhook, N. Y., and 
while he was a boy his family moved to 
Illinois, where at the age of fifteen he began 
survey work as a flagman on the D.U.B.&P. 
(now Big Four Ry.) in October, 1868. 
In subsequent years he served as locating 
engineer on many railway lines in the Cen- 
tral and Western states. 


FRANK WINNER RussvuM, construction 
engineer, died on March 11 at his home 
in Larchmont, N. Y., at the age of 50. 
Among the undertakings he directed as an 
engineer were the Jefferson County Bank 
Building, Birmingham, Ala.; the railroad 
terminal at Nashville, Tenn.; the gun- 
powder plant of the du Pont company at 
Carneys Point, N. J.; and the Hotel du 
Pont at Wilmington, Del. In 1918 Mr. 
Russum organized the Frank W. Russum 
Co with offices in Detroit and New York. 


Harry F. Ostranpber, president of the 
Pioneer Sand & Gravel Co., of Seattle, 
Wash., died on March 5, at the age of 
57 years. 
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Construction Equipment 
and Materials 


Heavy Diesel and Light Power 
Unit New Products of Waukesha 


A six-cylinder diesel engine of 200 hp. 
was shown by Waukesha Motor Co., Wau- 
kesha, Wis., for the first time at the recent 
Road Show. It is a four-cycle, solid injec- 
tion unit with Bosch injection pump and 
fuel system. A special compressed air start- 
ing system is included, replacing the gas- 
oline auxiliary starting system used on 
previous four-cylinder models. This engine 
is complete with fuel, air and lubrication 
filters. 

For truck-mixing units, Waukesha has 
introduced a special power plant available 


Special power unit for truck mixer. 


in sizes ranging from 15 to 35 hp., com- 
pletely mounted as a unit with a right-angle 
reduction and reverse gear and heavy-duty 
clutches. The unit has a 14:1 reduction, 
which, through jaw clutches, also serves as 
a reverse. 


Portable Crushing Plant 


To meet the growing demand for larger 
capacity units capable of reducing rock and 
pit run gravel to smaller sizes, two new 
Western portable crushing and screening 
plants have been developed by the Austin- 
Western Road Machinery Co., 400 North 
Michigan Ave., Chicago. The two new 
models, known as No. 100 and No. 90, are 
compact and readily portable. The over-all 
height is under 12 ft., the over-all length, 
exclusive of pit conveyor, is under 26 ft., 
and the over-all width, exclusive of the 
delivery conveyor, is less than 10 ft. The 
two models are identical except that the 


Western portable crushing and 
screening plant. 


No. 100 plant contains both primary and 
reduction crushers and the No. 90 plant 
contains but one crusher A two-deck 
screen is used in the No. 100 machine and 
a single-deck screen in the No. 90. When 
moving from one location to another it is 
necessary only to disconnect the pit and 
delivery conveyors. The machines do not 
project below the ground level at any time, 
and it is not necessary to dig a pit for the 
lower end of the delivery conveyor or the 
bucket carrier which returns the crushed 
material to the screen. The plants can be 
operated by separate power units but are 
designed to accommodate — self-contained 
units for driving the entire plant. Where 
it is desired to load the finished product 
directly into trucks, a 20-ft. delivery con- 
veyor is furnished, a 2}-yd. storage hopper 
allowing the material to accumulate while 
a loaded truck pulls away and an empty 
one takes its place. 


—*e 


Business Notes 


BLAW-KNox Co., Pittsburgh, and_ the 
Western Pipe & Steel Co., of San Fran- 
cisco and Los Angeles, have closed an agree- 
ment whereby Western Pipe & Steel will 
manufacture Blaw-Knox products on the 
Pacific Coast and will sell through the 
organization of a new company to be 
known as Blaw-Knox & Western Pipe Corp. 
This new concern will be owned equally 
by the two companies. 

HARNISCHFEGER CorpP., Milwaukee,, has ac- 
quired the manufacturing rights for the 
Hansen are welder. The Hansen welder 
was developed by the Northwest Mfg. Co., 
and has been manufactured and marketed 
by that concern for some years. Klaus 
Hansen, inventor of the Hansen welder, has 
joined the staff of the Harnischfeger Corp. 

INTERNATIONAL NICKEL Co., Ine., has 
appointed R. L. Suhl manager of the 
nickel sales department, succeeding the 
late Frederick S. Jordan. Ransom Cooper, 
Jr.. Walter C. Kerrigan and Charles 
McKnight have been appointed as Mr. 
Suhl's assistants. 

LAMB TRACTOR Co. has been organized 
for the manufacture of SpeedTrak tractors 
as a separate unit of the Lamb-Grays 
Harbor Co., Hoquiam, Wash. Frank H. 
Lamb, a partner in the parent company, 
will be president of the new company. 

SPEEDER MACHINERY Corp., Cedar 
Rapids, Iowa, has placed its management 
and control in the hands of an executive 
committee composed of Sutherland Dows, 
Howard Hall, G. T. Ronk, Donald Mc- 
Murray and Ronald Monroe. 


THE MAXIM SILENCER Co., 
Conn., has established as an 
its regular business a consulting service 
which will specialize in the _ solution of 
noise problems. It is headed by Dr. 
Hiram Percy Maxim, inventor of the 
Maxim silencer, and will have at its dis- 
posal the services of the entire engineer- 
ing and research staffs of the company. 


Hartford, 
addition to 


New Equipment in Brief 


Drill Sharpener—The 
Co., Quincy, Ill, has increased its 
of drill steel sharpeners with the 
duction of the Model DS-6, a 
more powerful sharpener. Equ 
be supplied for handling any 
agon, quarter-octagon or 
Double taper bits up to 3 in 
to and including 14 in. 
and sharpened. The machine incorporates 
a new and distinctive blower oper 
ated by a small lever within easy reac] 
of the operator. 


Gardnet 


steel up 
round can be forged 


scale 


Locomotives—The Plymouth Locormotin 
Works of the Fate-Root-Heath Co., Ply 
mouth, Ohio, has developed a complete line 
of diesel, gas-electric and oil-electric loc 
motives from 6 to 80 tons in weight. Three 
new models have been added to the diesel 
line, a 6-ton equipped with three-cylinder 
36-hp. engine, an 8-ton equipped with four- 
cylinder 48-hp. engine, and a_ 10-ton 
equipped with a six-cylinder 72-hp. engine 
These locomotives are equipped with Cun 
mins diesel engines. The gas-electric and 
oil-electric models are built in center type 
high or low cabs, or end type cabs, with 
either double or single control stations 
and single or double power units 

Deep Well Pumps—A complete line 
shallow and deep well automatic electric 
water systems and pumps has been l 
on the market by the Westinghouss 
tric & Mig. Co., Pittsburgh, Pa 
units have been on the market two 
years, but improvements have been effected 
resulting in a newly designed line of entirely 
automatic pumps. The new deep well heads 
comprise a 4-in. and 8-in. stroke. Features 
of the new pumps are malleable iron base, 
roller-bearing main shaft, and the con- 
struction of the pump bases, water box 
and differential conveniently arranged, 
affording ready access to sucker rods and 
cylinder parts without disturbing 
parts of the installation. 


pla ec 


Klec- 
These 


tor 


other 


New Publications 


Motors — Wagner Electric Corp., 6458 
Plymouth Ave., St. Louis, Mo., has issued 
a new 22-p. bulletin on squirrel-cage motors, 
bulletin 174. The bulletin describes seven 
types of squirrel-cage motors, gives appli- 
cation tables, speed-torcve curves, and com- 
plete construction details. It is in loose- 
leaf form to permit keeping it up to date 
at all times. 

Bituminous Road Equipment—-A_ new 
20-p. catalog No. 22, issued by the White 
Mfg. Co., Elkhart, Ind., describes the com- 
plete line of Chausse-White portable 
equipmeat for all kinds of bituminous pav- 
ing work, either hot or cold laid, now 
manufactured by the White company but 
formerly sold by the Chausse Oil Burner 
Co. Portable asphalt and steam repair 
plants are featured, along with complete 
road mix pavers and central paving mate- 
rial mixers built up of Chausse-White port- 
able pug mixers used in combination with 
standard elevating loaders and a mechanii- 
cal spreader or road finisher 

Track Equipment—The G.E.O. 
railroad track equipment, its advantage: 
and application, are described in a well- 
illustrated 32-p. bulletin No. 2 of the Car- 
negie Steel Co., Pittsburgh, Pa. 

Diesel Engine Indicators—Bulletin No 
3256 published by the Bacharach Industrial 
Instrument Co., 7000 Bennett St., Pitt 
burgh, Pa., describes recent development 
in the line of Maihak engine indicator 
fo. the testing of compression of diesel 
engines. 

Are Welders—General Electric Co., 
Schenectady, N. Y., describes six different 
types and sizes of portable lk 4 


arc-weilding 
machines in its new bulletin GEA-15435. 


type of 
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Current Construction Unit Prices 


Railroad Grade Elimination at Niles, Ohio 


N EXTENSIVE grade-crossing elimination project is 

under way in Niles, Ohio, from West Second St. to 
West State St., over the Mahoning River and the tracks of 
the Pennsylvania R.R. Bids were received Feb. 2 by the 
board of commissioners of Trumbull County from 29 con- 
tractors and contract was awarded for $278,255. Two bids 
were out of line with the others; the average of 27 bids was 
$319,661; engineer’s estimate, $373,410. 

Principal items in order of cost are: structural steel, 
$26,775; girder and deck concrete, $25,438; reinforcing 
steel, $23,100; pier and abutment concrete, $23,000; cement, 
$22,950; excavation, $16,200; the six items comprise half of 
the total cost. 

In addition to building the new reinforced-concrete and 
structural steel structure, 1,220x70 ft., the work comprises 
(1) building temporary crossing for highway vehicular and 
pedestrian traffic over river and tracks; (2) removal and 
disposal of the foundations and single-truss span of the 
existing bridge on South Main St. 


General conditions and special requirements (lump sum) 
Temporary crossing (lump sum) 
Excavation (inc luding backfill), 8,100 cu.yd 
Cement, 15,000 bb! 
Footing concrete, 2, 800 cu. yd 
Pier and abutment concrete, 2,500 cu.yd 
Arch ring concrete, 600 cu.yd. 
Girder and deck concrete, Tiss0 cu.yd 
Flat slab concrete, 1,050 c ; 
Concrete for steel pechesties (gunite), 1,250 cu.ft 
Concrete for stairs, 120 cu.y Raed 
Concrete for railing ( ae. 1,100 lint... 
Concrete for > amp and railing posts, 2, 550 cu.ft. 
Concrete slab for pavement base, 420 cu.yd 5 
Concrete sidewalk (on fill) 3,200 sqft 
Concrete piles, 10,300 lin.ft 
Reinforcing steel, 825,000 Ib... . 
Structural steel (incl. castings), 850,000 Ib 
Reinforcing mesh (for pavement base), 2,600 sq.yd 
Safety treads, 250 sq ; 
Copper for expansion joints, 3.200 Ib 
Ru ee compression plates, 230 sq.ft 
Pipe railing exclusive of posts, 900 lin.ft 
Metal drains and fittings, 18,000 Ib. . 
Metal conduits for lighting, a 14-in. diam., 300 lin.ft. 
Metal conduits for lighting, b 2-in. diam., 2,300 lin.ft 
Fiber conduits (for ae cables), 5,000 lin.ft ; 
Lighting units and fittings, type A, 16 each. 
Lighting unite and eine se, ae 18 each 
Waterproofing, type A 
Waterproofing, type B, 40,000 on te “ 
Brick pavement, (a) 3-in. brick, 3,500 sq.yd 
(b) ¢in. brick, 2,700 sq.yd 
Concrete pavement and curb, 155 cu.yd. 
Granite curb, (a) Straight on etructure, |}, 860 lin.ft 
(b) Curved on structure, 66 lin.ft 
(ec) Straight on approaches, 560 lin.ft 
(d) Curved on approaches, 60 lin.ft. 
Curb inlets, 4 each 
Drainage manholes, 9 each = 
Vitrified pipe drains, (a) 6-in. diam., 
(b) 8-in. diam., 
(c) 10-in. diam., 
(d) 12-in. diam., 
(e) 15-in. diam., 
f) 18in. diam., 10 lin.ft. 
(zg) 24-in. diam., 10 lin.ft 
abutment approaches), 2,400 cu.yd 


250 lin.ft 
625 lin.ft 
10 lin.ft 
260 lin.ft 
500 lin.ft. 


Slag fill 


Potals 
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268-6 --266°-6” 


55+/0” 
40" 


22'clearance 
over tracks 


Section over Tracks 


The unit prices for concrete do not include the cemen 
or reinforcing steel, which are separate items. Lowest pric: 
submitted for the 15,000 bbl. was $1.27; contract price, $1.60 
Lowest price for reinfocing was 2.34c.; contract price, 2.8: 
Concrete for footings is 1:64 with minimum. strength 
3,000 Ib. ; for piles, 1:45; for gunite, 1:3; for railing, 
1:14:24; for piers and abutments, arch ring, girder and 
deck, paving and stairs, 1:54, with minimum strength of 
3,600 Ib. 

The open concrete arch is 180-ft. span and rises 37 ft. 
above normal water level, 22 ft. above ordinary high water 
Contract price of the 600 cu.yd. of arch ring concrete was 
$18.90. There were thirteen lower bids on this item, aver- 
aging $15.32 per cubic yard. Unit prices are given of th: 
lowest four bidders: (A) E. H. Latham Co., 447 Neilston 

t., Columbus, contract; (B) Dawson & Finan, Cleveland: 
(C) A. Phelps & Sons, Detroit; (D) Industrial Construc- 
tion Co., Cleveland. Wendell P. Brown, 750 Prospect Ave.. 
Cleveland, is engineer and architect. 


A B 
$1,735,000 $1,872,500 
1,064 800 
.00 


D 
$1,174,500 
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1. 
2.50 
1. 


$286. 457 


lat- ‘6p along CL. of roadway 


Elevation and cross-sections concrete and steel grade elimination at Niles, Ohio. 








